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DESGRtPTIO]SrS OF JJ-EW SPECIES OF DlPLOMMATIKiE FEOAI THE KhAsI 

Hills, — lij Major H. H. G o o w i - A tj s t e isr, E. H. G. S., 
JDejoutij Superintendent Topographical Survey of India, 

[Received ISth January, 1868 ; read* 7fcli July, 1869.] 

Tlie following descriptions will form, as regards tlie genus 
Biplomynatina^ a continuation of those, in Part II, Yol. XXXYII 
the Journal, Asiatic Society, Bengal, hy W. T. B 1 a n f o r d, Escp, 
of the Geological Survey. It is trusted, with the help of the jdates, 
they may be of some use to collectors, when identifying species of 
this interesting genus. All the species here described were colioct- 
ed by myself ^Yithin the last few years. 

’ 1.' Diplommatma JatiHgana, n. sp. Pi. I., fig. i. - 
Shell dextral, ovate fusiform, solid, pale corneous ; specimens. Y\Een 
young, often of a bright sienna, diaphanous ; rather fi nely and sharply 
eostulated on the four whorls near the apex, becoming fainter below, 
and from the ante-penultimate to the body whorl almost smooth, or 
with only a faint trace of ribbing; spire conic, sides fiattened, apex 

* The reading of this paper was postponed by desire of the author. . 


LeBcriptions of new species of Diplommatince. [No. 1, 

rather acute^ suture slightly impressed "below; whorls 7-J, the 
ante-penultimate the largest ; penultimate whorl slightly constrict- 
ed at J turn behind the peristome, last whorl ascending chiefly 
behind the constriction ; aperture sub-vertical, broadly curiculate; 
peristome solid, double, columellar margin straight, right-angled 
at base ; the usual tooth, lai’ge, coarse and blunt, sometimes 
descending ; lips very slightly expanded, outer more so than the 
inner, this last continuous, forming a strong callus upon the 
penultimate whorL 

Animal, pale, almost colourless, tentacles brown, labial ribbon 
long and tapering. 

Height, 4 mm. ; diameter, 2 J mm. ; diameter of aperture, 1 mm. 

KahitaL — Hill at the junction of the Kay eng and Jatinga rivers. 
N. Cachar Hills. 

This is a very handsome and peculiar species, and one of 
the largest I have obtained in these hills ; it was only found 
the above isolated hill, where it was abundant. I have 
named it after the large river, the J atinga, that flows below. 
The species is nearly allied to D, jBlanforcUmia and I), semi- 
SGulpta : it is, however, somewhat more tumid, and has shallower 
I sutures than either of these forms ; and while it has not the 
I distant retro-relict peristome and rimation of the former, it ap- 
ipears to be less sharply angulated at the base of the peristome 
than the latter. But the most distinctive character is the position 
of the slight constriction of the penultimate whorl which, instead of 
being in front of, or above, the aperture, as in D. BUnfordianay J)* 
smnisGulfta and D. pacJiyolieilitSy is at a considerable distance, 
about J turn behind it, (vide hg. lor, pL I). Hence the suture 
I of the last whorl rises rapidly behind the constriction, runs for a 
^hQrt distance in front of it parallel with the preceding suture, and 
' again ascends to the margin of the peristome. 

2. ^^lommatina depressa, n. sp. Pi. i, %. 2. 

Shell dextral, not rimate, ovate, depressed ; colour light amher, 
tinged rubeseent at apex ; costulation throughout close but sharply 
defined, more distant on body whorl; spire conoidal, apex blunt; 
\suture deeply impressed ; whorls 5,, sides with considerable con- 
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vexity, aiitG-peiiultiiiiate imxcli the largest and tumid ; last wlioii rises 
on tlie penultimatej almost to tlie suture, = contracting tlie breadth of 
latter excessiyely ; aperture vertical, broadly auriculate ; peristome 
solid, double, the outer lii3 thick and strong, interruj)ted ; the 
inner continuous, spreading in a broadly appressed parietal callus 
upwards on the sinistral side ; columellar tooth large and thick ; base 
prominent, descending. 

Operculum and animal not observed. 

Height, bj- mm. ; diameter, f mm. ; diameter of ajoerture, i mm. 

Salitat. — ^Woods at Jawai, Jaintia Hills ; also at Lailangkote, 
about 4000 feet, where the specimens were larger. 

The small size, few whorls, impressed sutiue, obtuse apex &e. dis- 
tinguish this form readily. As in the preceding species, the last 
whorl rises rapidly on the j)<3nultimate, and to a greater extent 
than in most species of this genus. In all these characters, it ex- 
hibits a nearer approach to Opistliostoma than any species of Dlplom- 
matim yet described. 

3. Diplommatina Sherfaiensis, n. sp. PL l., %. 3. 

Shell dextral, ovate, fusiform, sub-rimate, thin, rubescent straw 
colour, diaphanous ; sculpture very fine, close, filiform, shewing well 
on all the whorls ; spire with sides slightly convex, apex sub- 
acuminate, conic ; whorls 6, convex, penultimate and ante-penul- 
timate of very nearly the same size, the former being slightly the 
largest and more tumid ; last whorl constricted in front of j)< 3 ris- 
tome above the aperture, ascending ; aperture sub- vertical, columellar 
margin much rounded, the tooth very small, and in some old speci- 
mens is hardly to be detected; peristome thin, double and close, 
the outer very slightly expanded, the inner distinctly so, continuous, 
forming a thin broad parietal callus. Animal not observed. 

Height, 3 mm. ; diameter, If mm. ; diameter of ai>erture, f mm. 

Hahitat. — On the highest ridges of the north Cachar hills, parti- 
cularly the Sherfaisip” and Marangksi,’’ about 5,500 

feet, in dense forest ; I have named it after the former, a culminat- 
ing point of the range. 

In figure 33, of this species, the constriction on the penultimate 
whorl has been ^;hewn. When looking oyer a large number of 
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shells of this genus, it is found to he a common feature in many 
species, hut is not always visible, and more apparent and eoninioner 
in some species than in others. In form and size this S 2 )eeies iniieh 
resembles D. W., B 1 f., but is readily distinguished by 

its fine close costulation, and by the roundiiess of the apertee, 
(wliieh is not angulated as in the above and many other species,) 
and by the thinness of the peristome. 

4. Diplommatina polypleuris, FL I., fig. 4. 

Benson, Joum- Asiafc. Soo. Bengal, Vol. XX XVII/Pfc. II, 
1868, p. 83, PI. iii, fig. 1. 

Shell dextral, ovate, cylindrical, not riinatc, rather tliielc, pale 
amber colour, subtranslucont, regularly, deeply and rather closely 
costulated throughout ; spire with sides elevately conoid, apex 
blunt ,* whorls 6 ^^ convex, suture deeply impressed ; the difference 
between the size of the penultimate and ante-pemiltimate is 
scarcely appreciable, and those towards apex decrease very re- 
gularly ; last whorl scarcely ascending ; aj)ertime vertical, circular ; 
peristome double, moderately thick ; outer and inner lip equally 
developed, outer expanded angulate at the base of the eolamella ; 
the inner straight, continuous over the penultimate -whorl in a 
fhuT narrow callus ; constriction in front of aperture. Animal 
not seen. 

Height, 1 J mm., diam. f mm. ; diam. of aperture, I mm. 

Kalitat — North Oachar and north J aintia hills, in damp woods. 

This peculiar variety is distinguished from D, depressa^ wliieh is 
of about the same size, by its cylindrical form, its greater thickness 
and opacity, and by its comparative regularity of form, the last 
whorl scarcely ascoiiding on the penultimate. 

The specimen figured has the columellar tooth but slightly 
develox^ed, in others it is seen much larger and pointed. 

5. Diplommatina Jaintiaca, n. sp. 

Biplomm. n. sp., Journ. Asiat. Soc., Bengal. Yul. XXXVII, kt. II, PI. iij, 

Shell sinxstr^, elongately ovate, rather tumid, siib-rimato, rich 
amber colour, sharply . very regularly and distantly costulated, 
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ratlier solid j B|are conioal, sliglitly eoEyex i wliorls 5-|-, sides coayex, 
suture dee]3, peiiidtimate whorl largest^ last wliorl strongly con- 
stricted in front of the aperture, rising very slightly hehind the 
peristome, chiefly between the inner and outer peristome; 
aperture slightly oblique, sub-circular ; peristome double, inner 
slightly expanded, scarcely thickened, terininating in a sinuation 
at the base of the eolumella ; outer greatly produced, expanded, 
continuous ; parietal callus thin, moderately extended ; coliiniellar 
tooth blunt, moderately developed. 

Height, 2|mm., diameter, i|- mm., diameter of aperture with 
peristome, | mm. 

Ildbitat, — Locally plentiful in damp woods near Jawai, Jaiiitia 
hills, at about 4500 ft. elevation ; — very rare in west Khasi HiHs 
where only one sj)ecimen was found. 

This species is very near i>. (jihhosa^ from the same region, describ- 
ed by Mr. W. T, B 1 a n f o r d, and thus aflbrding a second instance 
of a type intermediate between the dextral forms i>. pachi/c/i&ihs, 
D. dipIocJieihSf &;e., and the siiiistral forms of the Solomon Isles, i%c. 
It is distinguished readily from D. gihhosa by its more regularly 
ovate form, its costulatioii, and the even, non-sinuated margin of the 
inner peristome. 

Since the transmission of specimens of JDiplommatma^ published 
in the Journal for 1868, to Mr. W. T. Blanford, I have been 
fortunate enough to discover this species again. As the above 
quoted figure, oni^l. iii, of the ^^Contributions to Indian Malacology, 
No. IX.” was takeifrfrom a single shell, subsequently broken, the 
species remained imfortuiiately unnamed and undeseribed. Z>. 
gihhosa I have found at Toria Ghat, but it is very rare in that 
locality, so rich in genera of other land shells. 

6. Diplommatina parvula, n. sp. PL i, fig. 5 . 

Shell dextral, ovate, tumid, depressed, thin ; colour bright corneous, 
pale ill some specimens, translucent, finely yet sharply eostulated 
throughout; spire oval, apex very flat, and blunt. Whorls 5, 
with sides very concave, enlarging rajiidly from the apex, ante- 
|)enultiinate the largest, body whorl ascends slightly within a 
short distance of the peristome, suture deejily impressed ; aperture 
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circular -with slight obliquity, coliimellar margin rounded, tlie 
usual tooth absent ,* peristome strong, well develo|)ed, double, both 
outer and inner lips expanded, the former to the greatest extent, 
the latter forming a thick parietal callus. 

Height,. 0.065 inch, (l-J- mm.) ; thickness, 0.035, (1 mm.) 

JEaUtat . — Moyong on north face of Khasi hills, not very plentiful. 

This shell was found during the field Season 1866-67, and I am 
sorry that owing to some oversight it was not included among the 
Dix^iommatmw Bmi to ' Mr. "W. T. B 1 a n f o r d, whose description 
would have been so much more perfect. I have retained the name 
parvula^ being the one selected by him, on inspection of a drawing 
of the sheE. 

7. Diplommatina insignis, n. sp. Pi. Il, fig. i. 

Shell sinistral, acuminately oval, colour corneous or pink, costnla- 
tion close and strong on the upper whorls, obsolete on the two 
last ; spire rather pointed. Whorls, 8, lower rounded, at apex 
flat-sided; penultimate the largest, the constriction of this last 
situated in front and covered by the parietal callus; suture im- 
pressed, aperture vertical, oval; peristome double, outer much 
thickened, inner continuous, caHiis strong ; eolumellar margin round, 
ed, the tooth-Hke process moderate. 

Operenlum, thin, spiral, no boss at the baclc. Animal pale 
colored, tentacles, black, rostrum pink; the body spotted with 
black which shews through the shell in fresh specimens. 

Height 0.27 inch. ; diam. 0.13 inch. ; diam. of ap. with peristome 
0.10 inch. 

Habitat . — In the forests of Burrail range, at about 3000 feet, Asalu, 
particularly the forest near Grarilo or Ohota Asalu. 

This fine sinistral form is np to the present time the largest known 
species from India, It is a -weE marked sheE, and differs widely 
from the other sinistral species from these hills, three of winch are 
now known, D. pbbosaW, Blanf., D. Jctmtiaea, God.-Aust. 
and the above, 

8, Diplommatina tumida, n. sp. H. il, fig. 2. 

SbeE dextral, ovately and tumidly fusiform, color pale corneous, 
or pale green ; eosttdation fine and close throughout ; spire attenuate, 
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ratlier pointed, Wliorls 8, lower tumid, sides rounded below, flat 
above, penultimate the largest ; suture impressed, — a well marked 
constriction o£ penultimate wliorl situated close beliiiid tbe peris- 
tome, last wliorl rises sliglitly on tire penultimate ; ajperture vertical, 
circular, coliimellar, margin ratlier straiglit, tooth large, i3eristome 
double, moderately thickened and continuous, forming a callus on 
the penultimate. 

Height 0.28 ; diani. G.13 ; diam. of ap. with peristome, 0.07. 

Jliihitat , — Burr ail range near ISTenglo, N, Oaehar hills, in forest, 
and as usual among decaying leaves. 

This species is a close ally of B s., partaking also 

somewhat of the character of H. hiit tis a more tumid 

form, and jparticularty the position of the constriction separates it 
W'ell from both those shells. 

Pifteen species of BiplommaMna are now known h*om these hills 
alone, and when the Graro hills have been explored, and the higher 
portions of the Burrail and Patkoi ranges, Munipur, &e., we may 
expect more additions. Even now it estahlishes this region as quite 
a centre of the genus, though I think it very possible many species 
have escaped observation in other places, from the small size and 
diiflculty in fliiding these shells. 

Additional notes on Biflommatince^ Ali/eceus, and Piq:?. imhHcifera, 

On a^hnost all the sjpecies of BiploMmatina that I have examined a 
constriction of tlie penultimate whorl is to he found, and in the larger 
species it is very well develo|>ed. This constriction of the whorl 
marks of course the position of the operculum when the animal is fully 
withdrawn into the shell, and the operenhim of dead specimens 
is also to he found at this point. It would appear from an examina- 
tion of these shells, that the constriction also marks the commence- 
ment of the formation of the eolumellar tooth. Behind the con- 
striction the inside of the whorl appears thicker and is much 
more polished; with the constriction this contracts, leaves the 
outer surface of the shell and continues as a rim, like the sharp 
tliread of a screw, running down and round the columella, 
terminating on the eolumellar margin of the peristome in the more 
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or less blunt tootli-like process, cliaracteristio of tlie genus. 
Situated also at tbe constriction on tlie roof of tlie lirliorl at tliis 
point may be seen a long tnbe-like ridge, Tery similar to tlie 
external tube of Ahjemus^ only tliat it diminislies from tlie back 
forwards. Tlie position of tbe opercnluin as regards botli tliis and 
the lower rim is at the back. It does not seem to me at all clear, 
for what purposes this internal formation has been created. 
Possibly the extremity of the foot carrying the operculum travels 
along the screw-like tliread, and the ridge above may give the 
necessary guiding surface to the operculum when the animal 
issues fi*om its shell. The ojierculum, situated as it is so far from 
the apertoe, would require some fulcrum or guiding edges, to pass 
it evenly and smoothly out of the shell. 

On plate ii, in figure 3, I have endeavoured to shew the position 
of the operculum and eonstriction from the front of DipL pachy- 
citeihis ; in fig. 4, the interior of the shell from the left hand side, 
where t represents the spiral rim ; c, the position of the constriction ; 
f, the upper ridge or tube. 

Pigs. 5 and 5^, are respectively a side view and xfiaii of the 
relative positions of the operculum and the commencement of the 
spiral rim. 

In fig. pi, I, I have shewn the position of the constriction in 
D, Jatingana^ situated behind the axiertiire, a considerable distance, 
and as yet peculiar to this species alone. 

Pig. 6 is the lingual ribbon of D, pacliyclmlus, B s., — the outer 
laterals are very small and indistinct. 

In order to compare tl^ Hngiial rdibon of Diplonmatimi with 
those of other idiied genera, I have added figures of the dentition 
of an Ahjemis and of a (vide fig. 7 and 8, pL II). 

Pig, 7, is taken from a large form closely allied, or identical witli 
A, Inyrmni^ Bens.; fig. 8 represents the dentition of 1\ hnlrieifera^ 
B e n s 0 n. 

In Ahjemus the form of arrangement is \ yfj, all the iincfliii 
being 5 eusped, with the excejition of the outer on whicli I could only 
detect 4. It may be noticed that in the drawing the 5 cusps are not 
shewn in every instance, but it must be remembered that they can 
only thus be seen in certain positions, or from certain points of view 
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tlie tootlied edges being strongly curyed, botli longitudinaly and late- 
rally. In figure 7ay 7h tlie imcini are drawn on a larger scale, 
sliewiiig tlie tube-like form of tke roof and its base. Tbe uncini of 
tliis species are j^eculiarly spreading and fan-like, especially on tlie 
1st and 2nd laterals. 

Tlie lingual ribbon of Fu^mia differs considerably in form from tlie 
last, j -I Tlie laterals are four-cusped, tbe medial tootb 

only being tri-cusped, and after a long seareb I could not detect 
more tban as given aboye. Tbe breadtb of tbe ribbon was *008 
ineb. F inibricifera is tbe only species tliat I baye met witb in 
tbese bills. Specimens from tbe Burrail bills are smaller and more 
tumid tban those from tbe Kbasi bills, but differ in no other 
respect ; tbe animal is Cj^uite black, of the usual Cyclophoroid form, 
tentacles moderately long and slender. 


Coot:bibtjtioks to iNDiAir Mai/ACobogy, ISTo. XI. — Descriptions 
OF New Species of Faludomus, Cremnoco7iclms, Cyclostoma and 
of HelicidcB from various parts of India, — hj William 
T. B LAN FORD, A. Ei. 8. M., F. Gr. 8., &c. 

[Received 25th June j read 17th July, 1869.] 

Tbe following species are from various colleotipiis. For speci-' 
mens from tbe Kbasi and Garo bills, and from Cacbar, I am in- 
debted to Major G o d w i n - A u s t e n. Those from Western and 
Southern India have been found by Major Beddome, Major 
Evezard, Mr. Fair bank and myself. 

1. Paludomiis reticiilata, sp. nov,, Pi. Ill, fig. i. 

Testa imjoerforata, ylohosa, solida^ alMda^ ej)idermide fusca imluta^ Uris 
reticulatis spiralibus et verticallbus deoussato-scalpta^ limnm Iniersee- 
tionlhus nodiferis. Spira brevis ; apice eroso ; sutur a prof unda. Anfr. 
mperst. 2-3 convezi., ultimas infra suturam kmidus. Apertam ovulis, 
post ice vix suhangulata^ par urn ohUqm-^ intm oeerulescens ; peristoma 
tenue^ acahim fere rectum^ ad basin vix retromrmtumy intus minute cor- 
rupaimi, murgine lasali expansiuscuh ; eolumelid mediocri. Operc, 

>' ■■ ^ 
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noTwoIe. 'iwtj. 17, 13o-, oil. 19 Xppriuro l*>.j oim. 

10 mm. lata, 

Hab. m Caclmr. (G o d w i n - A ii s t e n.) 

This is an ally of P. stepliamts^ B s., so far as forru is concerned, 
but it differs widely in sculpture, and altliougii that is not a 
character of much importance in the genus Paluclomus and its allies, 
still, as no intermediate forms between the two are known, it ap- 
pears quite justifiable to separate them. 

2 . Paliidomiis rotunda, sp. nov., PL III, fig. 2, 

Testa non rmatay ghlosa^ rotunda^ solitla^ ejoulermidc fasea indnfay 
sul4cemgata) siriu increment i et Ur is stih-oholetis conjerfis^ miniifis, 
spiralihus deoimantihiis signafa, ^jnra hrevlssma ; {q.)fee erosnlo ; .'stdoro 
vice im^yressa. Anfr. 2^-3 rapide crescent e.% pri mi par urn conre.iu) altimas 
valde major, tumidus, antice non descendens, stcUm convc.rns. Aperiara 
sul-ovalis, postice angulata, ohligua, intus f asciis 2-3 intro ntihm ornota ; 
peristoma aciitum, margine hasali e.rpansrtiscuIo ; columella 

alhida, callosa, lata. Operc, normale, Alt. 15, diarn. moj\ 14 mm. 

Hab, in regione Travancorica. (B e d d o m e.) 

This is the most rounded form of restricted Paludojnus with which 
I am acquainted. But for the opereulimi, it could scarcely be dis- 
tinguished from some specimens of Plnlopotamis glohihsos. It 
is, however, easily distinguished from all other Indian ; the 

nearest approach to its form is in the Burmese P. ornafus, B s. 

I am not acquainted with the exact locality which is, liow-over, in 
the South West of the Indian peninsula, and, I believe, in the 
Travancore hills. 

Cremnoconclius conicus, sp. nov\, PL ill, fig. 3. 

Testa imperforata, ovato-conica, soUda, alhida, fascid spirali east an ed 
supra periplienam interdmn ornaia, epidermide oliraced, hand niildd, 
induta. Spira eonica ; apice a onto, plenimgm eroso; solar a profunda. 
Anfr. iy conrexi, (goilmi scepissme earentes J , ‘ultimas ad gyeripj/eriani 
sub-a7igulatus, auhtiis convexas, non descendens. Apertura ohligaa, orafa, 
postice siilangahta, intus fulvescens tel alia, aliquando fascid casta ned 
mtranti instructa ; peristoma tenue rectum, marginihtm eallo jandis, 
hasali suheffaso^columelhri calloso. Operc. normale^eorneum.paacUspirahp 
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nucleo mldiaudi^ licmd iirocul alaUre eolnmellari dio. Long, exemjdi 
adolescentis ferfectd 8, diani. 6, ap. long. 4|-, lat. S-1 7nm. ; 

exempli major is^ sjjird erosd, long. 9J-, diani. 7, ap. long. 6, lat. 5 mni. 

Ilab. ad Turna^ hand proctil a loona versus occidentem. 

Tar. caiialiculatllS ; H. Ill, fig. 4 ; sutiira camlleiilata^ an- 
fractihus jaxta mtiirani aeute carinatis. Long. 8, dkm. 6-|-. 

Hab. a.d Torn a. 

Tu co]iserjiieu<^(3 of tlie preoccupation of tlie name Oreninohates for 
a genus of fislies,^’' I liave in tlie Ann, and Mag. Hatiiral History, 
ibr May, 18(39, propr>sed to substitute QremmeoncJms. TJie present 
is a tliird species of tJiis peculiar form of the LiUormidtz^ the others 
being C. Bghad.-renris, tlie type of the genus, and C. oarinatm^ 
Ij ay a r d, originally described as an Anculotus. All these shells have 
a similar habitat, — precipices or steei) hill sides in places where 
water runs over the rocks during the monsoon. G. Sghadrensis is 
found on tlie hills opposite Bombay. I have met with it not only 
at Khandalia where the first specimens were obtained, but also on 
Matlieran hill and at Egutpoora. C. carinatm has only been found 
at j^Ialialileslrwar. The present form was met with abundantly on 
the steep slopes of Toma one of the old Deccan hill forts about 35 
miles west of Poona. The specimens were taken from rocks by 
the sides of the small torrents running down the liill side. 

The canaliculate variety serves to connect the tyj^ieal form with 
car hiatus^ as niaiiy specinxoiis have the angle at the periphery more 
marked than in the typical conicus ; bnt specimens of carimtiis are 
of a somewliat different form, with considerably less, swollen whorls. 
Perliaps all three forms should he considered, as, varieties of one 
species, for which, however, the iiiimQ carinatm, which is not very 
appropriate even for full grown specimens of the Mahableshwar 
shell, can scarcely be retained with jiropriety, 

Mr. L a y a r d ’ s original description of the .latter shell was taken 
from a specimen in Mr. II u g h Cuming’s cabinet, which, like 
other Bomliay shells in tlio same collection, was probablj?' originally 
derived from Mr. P a, i r b a n k, to whom also l am indebted for speci- 
mens, as I did not meet with the shell myself at Maliableshwar. 
I am inclined to believe that the type desciubed by Mr. L a y a r d 
described by Dr. U ii u cli o r in Froc. Zoob ,Boc. 1801, p. 374. 
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•vvas not aclultj thongli larger in its dimensions than the shells 
I possess ; I therefore, add the description and figure of a small 
adult specimen. 

4. Cremnoeonclnis carmatus, Layard, sp., Pi iil, 
fig. 5. 

Sjn. Anculotus carhiatiis^ Layard, P. Z. S., 1854, ]i. 94. 

Testa sidoperforatay ovato-conica^ soUda^ oUvacea, suh epfilmiiide 
aUescens^ fascia lata mfeseenti supra peripheriam not at a. 8p ira con ica ; 
apiceeroso ; siitura profimda, sul-canaUcidata, Anfr. circa 5, plernnujue 
2-3 sKperstites conveximcid% ztltmns juxta suiurani et ad peripheriam 
oMiise angulatus, snhtus comexiusculus. ApeHura oUiijua^ orafa^ post ice 
nix angulaia^ inkis sorduU albida, mterclim castaneo-f iu'iuta ; peristoma 
temwj rectum; margine colmnellari callose-expa}iso. Long. 71, diarn. 
5 mm. 

Hah. ad MahaUeshvar, 

The animal is very similar to that of C. Bghadrensis, Foot 
short, rounded, containing a few indistinct coloured granules as 
amongst the Melaniidm ; miizHe short, its breadth exceeding the 
length, blackish at the end, the remainder of the animal being 
white. Tentacles rather short, subulate; eyes lateral, on slight 
projections at the base of the tentacles. The lingual ribbon is very 
long ; in one specimen it nieasured 14 millimetres. I have no note 
of the exact form of the teeth. The animal is am|)]dbioiis in its 
habits. 

5. Cyolostoma (Otopoma) Hinduoriimj Pi III, fig. 6. 

Syn. Otogoma clausim^ Sow., aj)ud Benson, Ann. and Mag. 
Nat. Hist., Ser. 3, VoL lY, pp; 92, 95. 

0. Miniuorum, lY. Blamf, A. '& M. N. II., Ser. 3, YoL XIII, 
p. 464. 

0. Umdmrwmy Pfeiffer, Mon. Pneuni. Siipj). 2, p. 122. 

Testa mperforata, elausa, umhiUcata, ghhoso-turhinuta^ solidula^ 
nitida, striata^ juxta suturam et circa umhilicum hevis, extiis rersm 
peripheriam Ur is spiralibus sul-wnfertis mnmmguani olsoletis circimdata, 
carnea^ ml allido-earnea; apice plerumgue nigro ; spira- comideo-convexa ; 
sictura impressa. Anfr, 4:^ comex% ultmus teres, antice deseendens, varU 
cem wiperfectuminterdmnpone aperturam gcrens. Ajieriura fere vcrticalis 
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rotunda ; peristoma oltasum^ marginibas disjtmdis^ externo antice arena- 
to, hasali expamkmciilo, oolumeUari sah-late expanse, imiMlicmn onimno 
callo complente. Opere. testacewm, intus memhrmaceum, paimspirale, 
nmrgim interno anfraetuum elevato, micleo exeentrico. 
maj\ 12, min. 11 , axis 9 , ap. diam, 6 mm. 
in Kathiawar. (W. T li e o b al d.) 

From Cgclostoma ( Otopoma) claimim, S o w., to llr. Benson 

referred tlie present form, it is distingiiisbed by being m.ueb. smooth- 
er, with a less excavated umbilical region and a iiigiier spire. 

I have not previously published a complete description or figure 
oithis slieli. ■ It is tlie most eastern form of the siib-gemis knowm, 
other forms assigned to Otopoma found in the Indian and Burmese 
areas having been shewn to belong to the Oijchplioridm, 

6. Nanina plicatiila, sp. mv., PI III, fig, 7. 

Testa vix perforata, dejoressa, temdssima, cornea, confertim striafula, 
lineis mmutis confertissiniis sgoiraUhtis suh-Unte undiqite decussata. Spira 
depresso sxib-coyiica ; apke ohiuso ; sutura parum impressa, Anfr. 6 co7i- 
vexiuscnli, se^isim accresoentes, peyiultimus extus ad sutiiram plicatus, 
ultimus carima eplicis ohliquis ralidis constante instructus, suhtus tiimidior, 
antice non deseendens. Apertara fore verticalis, rotundato-hmaris, ad 
fiyiem peripliericG vix angulaia ; peristoma tenue, marginihis convergent 
tihiis, exterm mfra ynedium leviter simiato, cohmellari siib-verticali^ 
sziperne reflexo, paforatmiem fere tegeyite. Kiaon. maj. 22, min, 19.^ 
axis 11 ynm, Ape/rt. 10 mrn. alia, 12 lata, 

Hab. in montihiis Khasi (Gr o d w i n - A u s t e ii.) 

This shell which I su^Jx^ose to be a Nanina, is exuite X)eculiar 
amongst Indian forms, and I do not know any to wdiieh it can be 
compared, nor am I qnite clear as to its x)i*ox3er section. It may 
be easily distinguished by its strong jfiieatG keek 

7. Nanina Pollux J Theobald, mr. 

Testa perforata, depressa, lenticular is, acute carinata, tenuis, eoryica, 
nitida, striaiida, Imeis spiralibm minutlssimis suhAente, fere obsolete, 
decimata. Spira depresso-coniea; apiee ohtuso ; sutura linearis, Anfr, ol-, 
intus comeximeuU, extus concaviuseuU et colore satmuitiori, ultimus juxta 
carinam compressus, suhtus convexus, non deseendens. Apertura ohUeptm 
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anguIatO'Iimar is ; peristoma tenue, marginilus calJo fenui basaH 

If V Iter andiilato^ jmta pevforationem vix reflexo. Dtmi, niaj. oO, min, 27, 
(mis ili mm, 

Xonghuhmj et Ilaliang in monlihus KhiiBi (CfoclTrin- 
A 11 s t e 11 .) 

Tills appears to me a variety of Mr. T Ii o o 1> a 1 cP s species, differ- 
ing only in tlie last ivliorl being a little narroiver. ]\Ir. Q.’li o o ]> \\ 1 d ’ s 
type of vdiicli I have a specinion is from Toria Gluit on the soutli 
side of tlie range. Major Gr o d w i n - A u s t e ii s speeiinons are 
from tbe Nortli side. 

s. Hanina Clierraensis, 503. noi}., PL ill, ilg. 8. 

Testa perforata^ dipressa^ aeafe cariiiata^ hnlieuJnris, Irnmis^ nifbialiij 
casfemeo-coniea, siriis incremenii el lineis minntis spiralihim Hiidi'ine e<hr 
ferilm deemsata; spira depresso coniea ; aplce ohlaso : saiara linearm, 
Anfr, 6, intus convexinsmll^ extas planulati, iiUimm Jnvia carinam com- 
pressm^ siMns couvcxns, non~descendens. Aperfara olditiiia^ (nipulnto- 
hmaris ; peristoma teniie^ marginehasaU hr iter undahdo, columellarijaxta 
perforatimem-vix rejlexo. Biani. maj, 32, min. 29, axis 13 A- mm. 

Hab. ad Cherra Fknji in rnontihus Khasi. (G- o d it i n - A ii s t o n.) 

I slioiild not liave disting aislied tills sliell from X. Folhixp 
T li e 0 b a 1 d, bad not Major G o d w i ii - A n s t o n jissured me that 
tlie animal is totally different from tliat of the slieli described above. 
It is distill guisbed by its higber spire, darker colour and Ijj tlii^ 
more marked spiral striation, A few specimens only were mot wkb 
in tbe deep valley below Cberra, 

9, Nanina rnbelloemcta, sp.mv,, PL III, %. 9. 

Testa perforaia^depressay tenuis^ cornea^ Imis^ nitldala, minate sir iaiuJa^ 
lineis minidmimis spiralihts suhdenie s ah- obsolete decussata. Spira Jlrv 
plana ; apice vix proinmulo ; sithim panm imjrressa. Anfr. (LfLl, primi 
rix convexij intiis cornel, extiis nifi, tiUimm ad^oerip'heriarnsnhHinijtflaias ei 
fascid latdrafd, idrinque graclatirnpcillidescenfe cinctus, suUm tumid hr. 
Apertura subvert leal is, laielamta; peristoma tentie, margin i bus vat to 
tenui junctis, lasali leviter arcuato, colimellari ohiiquo, sitperne ad 
umhilicimi Irevissime reflexo. Diam. maJ. 35, min, 31, u!t. Li, 
mm, Ap. 19. mm, lata, VI alia , Txempli minoris diam. maj i>\, 
min. 28, alt, 12, mm. 
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Hal), ad Ilalmng hi montihus Garo^ (G o cl i n - A ii s t e n.) 

Tliis sliell is somcyrliat allied to tlie Tenasserim Al acerra of 
B G 11 s o iij Lilt it is miieli less giobose and easily distingiiislied by its 
rii foils x>oripliery. 

; lb./ Nanina Austen PL III. %. lo. ■, 

Testa iarperforafa, conoidea^ depressa, tenuis, cornea, acute carinata, 
siqurme conferiim arcuate cost nlala, costulis infra earinam evanescent thus, 
suit us lf£vis, polita, radiatO’-striatula, Bpira Ireviter conoiclea, laterihus 
concaviuscul is ; apice oltuso; sitiura nonimpressa, Anf\ planulati, Icnte 
ttcerescentes, cujusfiue margino exierno leeiter projicientc, idtunm pariim 
latior, compresse carinedus, antice non descendens, siihtus convexus. 
Apertura angulato lunar is, panm dhliqua ; peristoma oltimmi alhum, 
infra earinam leviter sinuatwn, marginihus ccdlo t emu j unci is, colmnellari 
olliquo, magis incrassalo, superne hand reflexo. Liam, maj, 15, min, 13-J-, 
axis 7 mm, 

Hab. acl Ilahiang in montihus Garo, extra- fines meridionedes pr or mcim 
Assam in India orieniali, (G o d w i ii - A ii s t e n.) 

Tins very pretty little species, wliieli I name after tlie diseoYerer, 
is intermediate in some resjieets betY'een N, serrula, B s. and X. 
cllmaeteriea, B s., reseinl.ding’ tlie former above, and tlie latter be- 
neatli. It is distingiiislied from tlie first bj’ being’ imperforate and 
from tlie latter by tlie liiglier spire, stronger sciilj>tiirc and tlie pro- 
jection of tlie external edge of eacli wliorl just above the suture. 

11. Haniiia falcata, sp, mv., PL III, fig. ii. 

Testa aperte perforata, eonoidea, depressa, cornea, ohlipue arcuatim costiu 
lato plicata, plieis inf ra p)er ijdieriam evanescent ihus, sultus lcevigata,poJita, 
radiato siriaiula, Bpira puruni elevata, depresso eonoidea ; apice obtim ; 
suiiira impressa. Anfr. 6 convexi graddim crescoites, ulfimus panto ltd ior, 
sultus C071VCXUS, peripheria suh-angidala antice rotundcda, Apertura 
lunaris, panm ohliqua ; peristoma tenue, infra peripheriam late sed non 
prof unde shmatum, margine cohmcllari juxta perforationem Irerlssimo, 
sul-vertic(di, reflexiuseido, Liam. maj. 13, min. 12, axis 7 imn. 

Hab. ad IlaHang in montilus Garo (G o d -w i n - A xi s t e n.) 

This sliell is some what allied to X, ornatissma, B s., but is much 
smaller, less depressed, witli the last whorl broader in proiiortion 
and one whorl less. It belongs to the same general group {RemL 
plecta ? ), as Austeni, climacterica, orndtissima, te. 
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12. Manilla Koondaensis, sp. nov., Pi. Ill, fig. 12 . 

I'estaperforata^deprma, cornea^ earinata, temds, superns oblique striata^ 
Uneis mimitu confertis spiTalilus stib4ente decimata, suhtiis IcBtior, nitiilala 
radiate striatula, sculpUira spirali infra carinam gradaiivi evaneuYute. 
BpmiparuM elevata^ deqn'esso-conoidea ; aioice ohtuso ; sutura viiV iniprcnsa' 
Anfr. 5 comexmscul% uUmvus laiior, siihkis turn id as, carind ant ice oh- 
tmiori. Apertura ohliqua, angidato-lunaris ; qjerisfoma obtiisum, red uni, 
intus iemiiter alhklo-laUatum, margine eolumellari ohHquo, jiixia p erf ora- 
tionem reflcxmsculo. MaJ. diam. 25, min. 22, axis 12, mm. Apcrtnra 
13 mm. lata, 12 alia. 

Hab. ad Sisgmra in montihes Koonda, ad Mas oceidentah montiim 
Milgiri Indim meridionalis. 

Pound by botb Major B e d d o m e and myself at tlio locality men- 
tioned. It is allied to iY. mdiect, Pfr. and 8 hi pi ay i, Pfr., but 
distinguished from both by mneb finer sulptiire and by being more 
swollen beneath. 

A young specimen was obtained by Dr. Stoliezka in the bo- 
tanic garden of Calcutta ; it was probably imported with plants from 
South India. 

13. Nanina (Troehomorpha) apicata, w- ri. irr, 

fig. 13. 

Testa sub-perforata, vel sul-oUecfe perforata, trocliiformis, termis, cornea, 
sul-I(svigata, pariim nitida, olltgue striata. Spiracomca, later ihus fere 
rectis ; apiee aeuto ; sutura non impressa. Anfr. Q gAamilati gradatlm 
ereseentes, uUimiis ad periplieriam acute carinedus, infra carinam com- 
pressiusetdus, antiee tumidior, circa perforaiionem conrexus, aniice non 
deseendens. Aperturco oUiqiia, ajigulafo-limark suh-rhonihea ; peri- 
stoma tenue, margine basali sinuato, eolumellari obinjuo, rejlexo. Diam. 
may. 14, min. 13, axis 10 mm. 

Ilab. in summis montibm MUgiri in India ineridionali ad Coonoor, 
NeddiwiiUo-m, ^'c. 

This is far horn a rare shell on the Niigirls, and I suspect that 
the reason why it has liitherto remained without a name is, that it 
has been confounded by others, as* it long was by m^'seif, with N. 
meuminifera, B s. That, however, is a larger shell, with a lower 
«pire, very concave sides, and much stronger sculpture. So far as 




14. Manilla (Ariophanta) immerita, nov. 

Testa sinistrorsa, anguste ‘imihillcata, depressa, mhlenticiilaris^ fulvo- 
cornea^ tenuis, olHque striata ; spira pamm elevata, conoideo-convexa , 
apice perdhtim ; sutura vix impressa. Anfr. 4J convexiusmili, uUimm 
magniis, acute carmatus, mrma antice olfusiori, siibtm tiimkliori, mtidida, 
Apertiira ohUqua stib-seciiriformis ; peristoma tenue, rectum, m-argine 
columelJctri suh-verticali, rejlexo. Diam. maj, 25, min. 21, axis 14 mm^ 
Apertura 13 ^mU. longa, 11 lata. 

HaK South Canard'^ (B e d d o m e). 

This species approaches N. interrupta, B s. {N. Jlimalagana, L e a), 
but has the sculpture finer and not decussated. I have only seen 
two specimens one of which is <][uite young, and it is possible that 
the one above described is also immatoe, but there doubt 

that the form is undescribed. The specimen having been returned 
to Major B e d d o m e, I am unable to figwe it at present. 

15 . Helix (Plectopylis) macroniplialus, sp, mv. PL 

III, fig. 14. 

Testa sinistrorsa, late umhilicata, depressa, iiscoidea, tenumseida, pal- 
dido-cornea, superne plicis areuatis oUiquis incrementi et Ur is spirdlihus 
deeimata, adperiplieriam et siibtus fere loans, striatula : striis nomiulUs 
spiralihus circa nmliUeum aliqiicmdo Mstinguendis ; spira plana ; apice rix 
CMergente ; sutura he iter impressa. Anfr. 4-|- — plamdati, arete voluti ; 
ultimas vix latior, supra gjeriplieriam sub-angulatus, ad latus atque suhtus 
eonvexus, antice leoiter deseendens. Apertura irregular iter kmaris, 
superne eompressa, diagonalis ; peristoma alhido-lctliatum, parum incras- 
■scdim, rejlexiusculim, marginihm conrergentihus, callo tenui Junctis, 
externo suj)ra peripkermm areuato. Tlieatio interna persmilis ei He- 
iieis Pinacis i4 H. plectostomatis : e lamin,a unica gjarietali, vertieali et 
plica tenui hngvmeiila hasali, atque pUcls ii palatalihus : hasali tenui sm- 


I loiow it has only been found at Sispara on the Western edge of 
the Nilgiri plateau, whilst JSf. apieata is found on the Northern and 
Eastern portion of the hills. 

The present shell may be destinguished from most of its allies, 
such as N. hgpliasma, Pfr., by its want of marked sculx^ture, its 
straight sides and high spire. 
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pUciy ceteris dtipUoihus, oonstans, Biam, maj, 6-J, min, oj, alt 2-|- mm, 

Hab. ad 3Imrmg in montihis Khasv^ et varieias minor in voile Hung- 
mi prope Barjilmg in 8i7&Um, 

I procured specimens of tHs sbell, dd-mm. in diameter, 12 
^T-ears ago at Darjiling j they were considered by Mr. B e u s o n a 
small variety of Selioi Pinaeis, (See Ami, and Mag. Nat. Hist, for 
April, 1860). Beceiitly the same foimi has been found by Major 
Go dwin-Aiisteniii the Khasi hills. It differs so eiiornioiisly in 
size from N, Pmam^ the respective diameter of the two shell.s being 
6i and 14 millimetres that, as no intermediate forms have been met 
with, it is evident that the two should be distinguished, and there 
are several differences of sculpture and form which appear to me to 
bear out the separation. 'Thus the mouth in II, macr omphalus is 
compressed above the periphery, whereas in the larger form the 
mouth is regular. Ei, Pinacis too has spiral striatioii below, which 
is absent in the new form ; and the former has 6, the latter only 5 
internal palatal plicse, which moreover differ from the 5 lower plicco 
of jEi Pmaeis slightly in form. The last named shell also is much 
more ungulate at the periphery, 

16 . Biilimtis vicarius, nov. PL rri, ffg. i5. 

Testa prof unde rimata^ ohlongo4umta^ temcmseula, opaca^fulveseente- 
castanea^ oUique striatula^ lineis minntis confertksmis flexuosis suh- 
obsolete decmsata ; spir a turrita, laterihus eonvexis ; apice ohiuso ^ suinra 
impressa. Anfr, 8 comecd^ ultimm -I longitudmis suh-mqiians, haai sub- 
compressusy antice sub-mceyidens. Apertura fere 'verticalis, tnmealo-oralis ; 
peristoma undique expammiy album,y margimhm eonvergenUhus ealh tenui 
junetiSy columellm'i ^erticali, Lang. 15, diam, 5, apert, cum perist, 5 
longUy 4 lata. 

Hah. ad Eabiang in montibus Garo (G o d w i n - A u s t e n). 

The nearest ally to this shell is B, Nilagaricmy P f r., which, siiigrc- 
lariy enough, also occurs in the Khasi Hills, having been found 
by Major Godwin-Austen. The present form is disting uLsh.- 
ed by greater slenderness and smaller mouth. 

17. Biilimus Calcadensis, Bed do me, MS, 

Testa sinisirorsay mh-obteete perforata y elemio irochiformisy solidtilay 
striatnUy dliday epidermide fuha f {pel flavescentiy forsan varie cohratd) 
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obtecta ; s^gwa conica ; ajgiee oltuso ; sutura impressa. Anfr. 5 J comexl^ 
r eg ular iter crescent es ^ uUimm f hngitudinis sub-ceguans^ carinatus^ sidtus 
convexus. antics fumidior. Agoertiira diagondlis^ sub-rhoniboidea ; ^eri-- 
stoma non uicrassatimj ex^pansinsctdam, marginibus distantibmy callo 
ten 2 d Junctis, cohimeUari triangulatm reflexo^ yefforationem fere tegente. 
Long. 23j dlam. 17 rnm.^ ap. c.perist. 11 mill, longa^ intus 8 lata. 

Hab. Galcad Mlhf Trarcmcore. 

Of tills peculiar sinistral kelioiform BiiUmus a solitary specimen, 
inucli weatliered but perfect, was found by Major B e d d o m e. It is 
evidently a coloured skell but only traces of the epidermis remain- 
ed. It is allied to B. alhizoriatm^ Bv., and B. interinedim^ Pfr., of 
Ceylon, but is sinistral and lias a shorter more conical form. 

As witli iJ, immerita^ I Ixave returned tbe original specimen to 
Major Beddome, and cannot, therefore, add a figure. 

18. Glessula filosa, sp. mv. PI. Ill, fig. le. 

Testa suh-rimata, turritaj tenuis^ cornea, verticaliter plicato-^striata^ 
parum nitida ; spira elevata ; apiee oMwso, brevissime co7iico, siib-mU’’ 
cro 7 iato ; suticra impressa. A^ifr. 8 convexi, nUlnms -J' lo'iigiiudmis 
sub-ceq 2 um 8 , basi rotundatus. Apertura rerticaUs, Iwiato std-ovalis ; 
perisioma rcctuni, fenue; colivmella arcuata, albida, lanicllif or miter 
exsfante, temii, oblique truneata. Long. 21, diam. 9 mrn. Apert. 7 
mill, longa, 5 lata. 

Hab. in Travancore (B e d d o in e). 

A peculiar form easily distinguislied by its strong sculpture, ab- 
rupt subconical apex, and by tbe eolumella standing out from the 
last wborl, so as to liave a groove running along its side. 

19. Glessula Singliiirensis, sp. mv. PL III, fig. 17, 

Testa pyramldali, turrita, tenuis, cornea, polita, nitida, levis, vix 

striatula ; spira elongaio conica ; apiee suh-acuto ; sxdura impressa^ 
mhmte corrngata. Anfr. 8 eonvexi, ultimus lo7igittidmis vix cequam, 
subtiis rotimdaim. AperUvra fere ve^dicalls, ovato oblong a; peristoxna 
obtusim, albescens ; columella valde arcuata, ant ice obligt^ truneata. 
Lo 7 ig. 12|, diam. 44, ap. long. 4, lat. 2^- 7nm. 

Hab, freq^uens ad Singlmr, prope Poo^m. 


H ift’ ! 
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Tiiis is allied to tlie Nilgiri G, Jerdon^ E ens., Lut tlie sides of 
the spire are less convex, the sheE being more regularly j)yi‘amidal 
with a less obtuse apex. 

In some of the specimens of - this species collected alive, but in 
which the animal had subsequently dried up, I found young shells. 
It would thus appear to be viviparous. 

I have observed the same circumstance (tlie occurrence of young 
sheEs inside the old one) in Q. Cassiaca, B s. In other species of 
this genus I have found small round eggs with a calcareous shell, 
but these may be hatched, before they are deposited ]}y the parent. 

20. Glessula riigata, sp. mv. Pi. ni, %. is. 

Testa tiirrita^ cornea^ tenuis^ parum nitkla, verticalifcr conferdhi 
plicato striata : striis suh-leate minule et regular iter granulatis^ hdcr- 
stitiis limis minittis confertis transversis (spnralihm) i/i anfractibus 
superts validioribuSy deeussatis ; spira elongate conica ; apiee obtuso ; 
satwr a profunda. Anfr, 7|- comexi., ultimus J longltudink suh-eeqaam. 
Apertura olligua fere pvaia ; peristoma tenae, rectum; columella vahle 
areuata, antice oblique truncata. Long. 6, diam. 2 mm., ap. 1-J mllL 
longa, 1 lata. 

Hab. ad Singhur, prope Foona. 

Var. major, long. 7 mill. 

Hab. ad Foorundhur, (E v e z a r d). 

No described Indian species of possess sculpture at all 

resembEng that of the present smaE form. Under an ordinary lens 
the sheE appears to have a plicate striation, hut beneath a stronger 
power the striso are seen to be regularly nodose, and the decussating 
lines become distincEy visible. The markings are very elegant and 
regular, almost resembEng those on some West Indian forms of 
Cyclostomidce, as Choampoma^ 

21. Glessula lyrata, sp. mv. 

Testa omto-turrita, solklula, cornea, parum niikh, rertkaUier cos-" 
kdato-plicata, sub-lente lineis minutissimis confertis sqnralihm, saepje 
obsoletis, decussaia ; spira pyramidalis, lateribus vix corwexis ; aqn’ee 
obtusulo ; sutura profunda. Anfr.l^ convexi, infra sitluram obsolete 
suhangidati, ultimm antice patilo ascendem. Apertura rertkalis, 
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tfiincaia^ semiovalis ; ]}eristO'}na ohtusuM ; coluMollo/ MchocfitcT corcuaicc^ 
anfdce oblique irimcata. Long, 12 , dlctm* 5 |-, (tp* long, 4 , lat, 2 -| nvm, 

Hab. ad MalialhsJnvar^ infreguens, 

%• 

Minor ^ 'magis -polita^ lineis sqyirctlibiis caTe7itil)ii§^ BCiilgtura in mijraotn 
tiltimo obsolescent I, Long. 10 lat. 4'a- 7nill. 

Hab. Mailierm^ liaud qn'ocul a JBomJbag. 

Tills sliell resembles in form A. Oreas^ Bens., but is clistingiiislied 
from tliat and all otlier allied species by it>s stronger scidptiire. 
Possibly tlie two varieties sbonld be ranked apart, as tliere is consi- 
derable difiereiicG between tliem. A tliird form, shorter and more 
tumid, occurs near Poona. As other intermediate varieties jiroba- 
bly exist, I prefer for the present classing all in one species,- but it 
may hereafter be desirable to distinguish thorn. 

22. Glessnla pnlla, nov. Pi. ill, fig. 20. 

Testa qoarva^ tarritaj tenuis^ fnsco cornea^ qganim nitem, hmgatay 
striatula ; s^pira elongato snb-co7iica^ lateribns convexmsculis ; aqqice 
ohtim ; sutura imqiressa. Anfr, 7-8 convexi^ breves ; idtimns f longitiulL 
Qiis suh-cBqnans^ siMus rotunclatiis. Apert, ohliqua sicb-ovata ; peristoma 
tenue ; colimella arciutta^ ant ice oblique truncata. Long. 7, diam. 2-|', 
ap. long. di ami. I J- 

Hab. ad Torna^ (Evezard). 

This is allied to A. Fairlanlu^ B s., but distinguished by its more 
conical spire, smaller size and darker colour. 

23 . Glessnla liebes, W. Blanf, 5 ^?., PL III, fig. 21. 

Testa siib-cglindrko tarrita^ tennis^ pallido cornea., transliicens^ pollta, 
sfriafula ; spira elevata, snUas suh~cgiindrica, lateribns rersus apicern 
obtnsiun eonrcris ; sutura Impressa. Anfr. 9 — 10 |' convexi^ regnlariter 
crescenteSf uliimus brevis^ 1 — I longitudlnis salaeqnans. Apertura 
ovato ohloiiga^ parum ohliqita ; peristoma tenue ; columella valde arcuafa^ 
ant ice oblique trumata. Long. 17 — 22, diam. 5 mill. Ap. 4-4-J hnga^ 
2i-3 lata. 

Hab. Leo Ghat ad laius meridionale urJm Foona^ (E v e z a r d). 

Syn. Achatina hehes, W. Blanf., Pfr. Mon. Pneum., YoL VI, p. 
280 . 
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The nearest ally to this species ai^pears to ho G. Tamnlioa, W. 
and H. Blaiif., from near Trichinopoly, which is distinguishod by 
greater diameter in proportion to the length, and a more regularly 
tapering spire. Intermediate forms may hereafter be found how- 
eyer. . . 

A specimen from the Sheyroy hiUs near Salem in Southern 
India, sent to me by Major B e d d o m e, only differs from G. Mci in 
being longer and slightly more attenuate towards the apes. It has 
13 wlioiis. 

The present species has been afready descriliod by Dr. • P f e i f f o r 
(i. e.) from specimens sent to Mi-. Hugh Cuming by Major 
Evezard, the discoverer. Dr. Pfeiffer justly remarks that it ap- 
pears to be a different slieU from Sjjm/xis licles, W. and H. B 1 a n f. 
The latter is a Stenoyym allied to A. gracilis (JSulmus gracilis 
Hutt.). ’ 

24. Glessula Tomensis, sp. mv., Pi. m, fig. 22. 

lesta ovato ollonga, tenuimeula-, levigata, nitiia, folita, suh-obsoleto 
striatulajuho cornea; spira elongato conoidea, laterilus convexk ; apioe 
mlde oUmo ; sntxira impressa, superne sub-corrugaU. Anfr. 1-l^cuiivcs;i 
uUimus ^longUudinis superam, sultm roiimdatm. Apertura sub-ver- 
hcalts, dblongo semiovalis; peristoma rectum, temie, margimbus callu temi 
Jimelk; colnmolla wide arcuata, albescens, anticefere vcHicaliter irmicata. 
Long. 25, Aiam. 14 mill.; apert. obligue 12 7 nm. longa, 7 lata. 

Hah. in monte Torna dicto, Jmud procul versus oeoiienteui al> urbe 
JPoona in IniUa. 

Tins rather fine species ahoimds on the hill mentioned, where it 
has been proom-ed in large numbers by Major E v e z a r d. I only 
found a few specimens myself. It is amongst tbe finest of ibe spe- 
eies^ of Western India. In form it is remarkably similar to' G. 
t(\viihs, W. Blanf., from the Anamullay MUs, but it entirely wants 
the coloured markings of that species. 

I have adopted the genus Glessula of E. von Martens {Xkeira 
Albers) as there appear to me to be good generic distinctions’ 
both of the animal and sheB, from Achntina. The genus is most 

abundantly represented in the Western ghats, more so than in the 
ilimaiajas* 
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25, Siiccinea ratilans, mv., PL ill, '%.'2eS. 

Testa suh-ovafa, temm, ait^rantiaca, striatula^ mlidtda ; spiramimdea ; 
a 2 nce sah~]wpniato ; satara imprcssa. Anfr. 2^, pemdfmms convexits^ 
ulti ams tumid us longiliidmis fornums^ Iasi rotiindatus. Apertiira 
olliqua^ ocata ; peristoma rectum ; cohmella regiilariter areiiata^ sul~ 
simplex. Long. 10J-, diarn. 6-J-, alt. 4-J, ap. long. 8, lat. infra medium- 

IlaL. cul Cherra Lmjf (G- o cl w i n -Austen). 

A more . regularly ovate sliell tlian S, daucine^, P f r., vrliieli it 
otlierwise resembles. 

26. Siiccinea (Litliotis) tumida, nov., PL III, fig. 24. 

Testa ovata^ ohluiue elUptica^ tenuis, rulello-cornea, parum nitida, olli- 
que striata; spira hrevi; apice papiUari ; sutur a profunda. Anfr. 2-2-J- 
pimidi, lira infra-suturali oltusa, antice in exemplis veterihus aliquan- 
do fere olsohseenti. Apertura olliqua, magna, ovalis, piostice non angu- 
lata- ; peristoma tenue, Tectum, contimmm, margine colmnellari tenmter 
callosa, appresso. 

Long. 6-|-, diarn. 5, alt. 3, ap. long. 5-J, diam. vix 4 millim. 

Hab. adj Singlmr. 

Var. SUbCOStnlataj costuhto-striata, lira mfra-suiurali rail- 
diori. 



Hab. ad Loorundihur. 

THs is a second species of tlie remarkable >sub-genus Lithotis, niueli 
more tumid than the type Buecinea (Litliotis) rupicola, and with a 
prox^ortionally more developed spire ; it serves to connect that form 
with the tjx^ieal rock inhabiting Biiccinem of "Western India, such as 
B. Qlrmricii, Theobald, and a new species from Mahabloshwar, 
the animal of which is very similar to that of Litliotis. 

The specimens figured are not the largest that have been found. 
Major Evezard possesses shells from Pooriindhur measuring 9 
millimetres in length, 6 in diameter, and 4 in height (when laid with 
the aperture downwards). In these the scjilpture is much loss re- 
gular and weaker, than in the accompanying figure which represents 
a young specimen. The largest Singhur specimen in the same eol- 
iection measures 8, 6, and 3J millimetres in its 3 dimensions, the 
aperture being 6 mill, by 4, 
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27 . Helix OchthoplaXj Bens. 

This fine species Tfas described by Mr. Benson from a speeiinen 
in the eoUectioii of the Asiatic. Society of Bengal, said to be from 
Pegu. Si^ecimens exactly similar to the type have latel}^ been dis- 
covered by Major Gr o d w i n - A n s t e n at Moyang in the Khasi 
hills, and near Asaloo in North Oachar. The animal is a true 
Helix, The locality Pegu is in all probability erro3ieous, the sliell 
having never been met with by either Mr. Theobald, Mr, 
P e d den, or myseK in that province. 

I have aheady in the Contributions” and in thexAimals andMaga- 
zine of Natural History mentioned several of the shells discovered or 
re-discovered by Major God w in-Austen. There are, however, 
stin several novelties which want description. Amongst the spe- 
eies^not |)reviously found on the IQiasi hills, but known from other 
localities is, as already mentioned, BiiUmus WiLigariem^ which Mr. 
Theobald has also identified amongst the shells collected by Mr. 
P e d d e n in the Shan States, east of Ava. This occurred at Nongbri 
and in the North Khasi hills. Xmea stemjiglis, Ben s., first met 
with at BarjiHng, was found at Maotherichan, The Pegu Ahjcmiis 
Bculptilis^ Bens., and a small variety of A, W. Blaiif., 

have also been sent by Major Godwin- Austen from the 
Ehasi hills. Wanim nmicoUy Waniiia suhjeofa^ Bens., 

and a small shell winch appears to me identical with W, ? gjlanlmmla^ 
Hutton, form part of the same extensive coUeetion. 

Ex]planation of Plate III. 

1. Faliuhmiis reticuhtu, sj). nov., natural she ; p. 9, 

2. P. rofunch, sp. nov. ditto; p. lO. 

2. a. OpGreulum of P. rotmuU^ ditto; p. 10. 

3. Cmymocoiichiis coniciiSj sp. nov. magnified 2 diauietors; p. 10, 

4. O. comcus^YeiT. caualiculattiSf ditto ;p. 11. 

5. Ci carlmtiis, L&jSiTdj ditto; p. 12. 

6. Cyclostoma ( Otogoomd) HMmrum^ W. B 1 a n f., natural size ; 

7. 7 a. Nmina plkatida^ sp. nov. -ditto ;p. 13. 

8. S a, W* Qlierrmmis^ sp. nov, ditto ;p>. 14. 

■9, 9 a, W. ruMlocmetOy sp. nov* ditto; p. 14. 
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10, 10 a. If. A'usteni^ hoy. natural size ; p. 15. 

ilj 11a. N. falcata^ sj). noY. ditto ;p. 15. 

12. 12 a. H. Koonclaensis, sp. nov. ditto,* p. 16. 

13. iY. apicata^ sp. nov. ditto ; p. 16. 

14. 14 a. Helix XPlectogoylis) mmromyhalm^ sp. nov., magixilied 

2 diameters; p. 17. 

15. Bulimus ricarius, sp. nov., natural size; ]3. 18. 

16. GUsaiiPifilosa^ XLQY.^ ditto; p. 19. 

17. 6^. BinglmrenBU^ sp. nov., ditto ; p. 19. 

18. G. riKjata^ sp. nov., magnified 2 diameters, I8t?. do. natural 

size; p. 20. 

19. G. lyraia, sj). nov., var. Mathermiiea^ natural size; p. 21. 

21. G. p'ldla^ sp. nov., magnified 2 diameters, 20^ do. natural 

size ; p. 21. 

21. 6r. W. B 1 a n f., natural size ; p. 21. ^ 

22. G. Tornensis^ B'^. noY., ditto ; p. 22. 

23. Bmcmea rutilans, sp. nov., natural size ; p. 23. 

24. 24 a. Sticcima (Zithotis) ^e#«4e7% sp. nov., magnified 2 diame- 
ters ; p. 23. 

25. ditto. var. suhcostidata, ditto ; p. 23. 


Beiei^ notes on the Geology xkd on the fauna in the neighboue- 
Hooi) OF Nanco'wey haeboue, Nicobae islands , — hy Y. Ball, 
B. A., Geol. Surrey of India. 

[Eead 0th Oc3fc. 1869, received 20th Oct. 1869.] 

Tlie following observations*^ liave been made on a short trip of 
eight days to the new settlement at the Nancowry harbour, situated 
between parts of the southern coast of Oamorta, and the nor- 
thern coasts of the island Nancowrj. To the north of the entrance 
of the harbour lies Trinkut, to which also a short visit has been 
paid. All three islands belong to the northeim, or rather middle, 

All abstract of the Journal has been published in the October Proceedings 
of the Society for 1869, (p. 250), but as the Oovenimenfc of India has sines 
resolved to publish aii the available literature regai-ding the histoiy and 
physical condition of the islands in their ** Selections,” the present account 
has been restricted to those observations wMolx may prove of immediate intei*- 
est to the scientific reader. 
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group of the Micobars wMcIi, on account of the trade -witli cocoa- 
nuts and trepang are much better known to tke Malayan traders 
than tlie soiitlierii larger islands. The liistory of tlie Tarious 
attempts made by the Danes, Austrians and by Freneli Mis- 
sionaries for a settlement . on these islands are well known 
from the records of the voyages of the Danish Corvette'^" Ga- 
lathea,” (1847), from Dr. Bin k ’ sf sketch of the Physical geo- 
graphy and geology’’ of these islands, and from the manifold reports 
relating to the Micobars by diSereiit inem]3ers of the Austrian expe- 
dition with the Erigatte ‘‘Novara,” (1858).:]; In these vr)rks much 
has also been published relating to the fauna of these islands, but the 
accounts are not always the results of personal observations, anxi 
as such, the few notes which I have to place upon record will, I 
‘trust, prove of some interest. 

Eor the notes on the fishes collected by me, I am indebted to Dr. 
E. Day, and for those on the Moiliisca to Mr. G. N e v i 11. 

Geology. 

The geology of these islands as forming a portion of the Nicobar 
group has already been described by Dr. B i n k, geologist attach- 
ed to the Corvette “ Galathea,” and by Dr. II o c h s t e 1 1 e r, of 
the “Novara.” 

My field observations, I find nn comparison, are simjily confirma- 
tory of the views as to the structure of these islands lield by the 
last mentioned distinguished geologist, and wliieh have recently 
been published in the Becords of the Geological Survey of India. § 
I do not, therefore, give them in detail here, but I shall briefly al- 
lude to the general results. 

Dr. B i n k separates the sedimentary rocks into two formations, 
caHing the clay stones and their associated conglomerateB of Ca- 
morta, Nancowry, Trinkut, “ Older Alkmum '^ ; and the sand- 
stones and slates of the southern islands '^hroion cod forniallonJ^ 
Dr. Hochstettei’ does not agree in this opinion, believing 

Steen Billes acconnft of tlie voyage of the Corvette Galathea^’ roiiud the 
world, Copenhagen, Leipzig, 1852. 

f Copenhagen, 1847. 

J Voyage of tUe Novara by Dr* Earl Seherzer, awl Uosiihs of tJio 
Scientific discoveries of the Novara expedition 

§ Yol. II, Part 3, 1869. 
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that they are only petrographically different products of one and 
the same period of deposition^’ 

The sandstones and slates of the sonthern islands are apparently 
identical with those of the Andamans which I examined at Port 

■ . 'f " 

Bloir. They both contain fragments of drift wood changed into 
coal, and impressions of plants resembling Fiicoich. As the two sets 
of rochs have not been seen, and so far as is known, do not occur in 
contact, it is impossible to assert anything positively with regard to 
their mutual relations. 

If they are to be regarded at all belonging to one formation, then 
local circumstances must have determined the great difference in 
lithological character which exists between the rocks of the north- 
ern and southern islands, while at the same time the processes at 
work duiiiig the deposition of the formation produced uniform re- 
sults at j)laces not only so distant as Port Blair and the great 
ISTicohar, hut as Arracan and J ava. Mr. Blanford has stat- 
ed it as his opinion"^^ that the Andaman sandstones, from specimens 
brought by Mr. S. El u r z, are identical with those of Arracan. 
Dr. H o e h s t e 1 1 e r, (1. cit.) discusses the probability of the 
Nicobar rocks being the same age as some oceiuTing in Java and 
Sumatra. 

The terms older alluvium” and marl” which have been used 
hj Dr. Pink, and Dr. Hoehstetter respectively, neither 
accord very closely with the character of the Gamorta and Nancowry 
rode, according to the generally accepted English system of rock 
nonienclatui*e. 

The term alluvium can scarcely be ax:)plied to rocks of the age 
of the claystones of Gamorta, rocks whose strata are much disturb- 
ed, occasionally even being nearly vertical. A marl should eontaiu 
some percentage of lime, the amount of which is disputed. The 
Gamorta rocks, however, rarely contain even a trace of lime. 

The rocks of these islands which determine the character of the 
soil are — 

1st . — Goral rocks all round the coast. 

2ncl — Magnesian claystones with interbedded conglomerates, of 
which an admirable section shewing ,a roE in the beds is well seen 

^ Eeporfc on tlie vegetation of the Anaaman Islands, by Mr. S. K n r z, p. 2. 
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in Naiico'vVry hayeiij on the Caino|ta and Nancowrj shores. At the 
western entrance, there are great beds of conglomeratej some al- 
most vertical, striking N. W. — S, E. 

Zrd . — Gabbro and Serpentinons rocks, well seen on the highlands 
east and west of the village of Alta Koang on INTancowiy. 

The coral rocks together with the sea drift form the soil in which 
the cocoa-nuts and vegetables cultivated by the natives grow and 
thrive. 

The magnesian elaystones, on disentegration, form a soil incapa- 
ble of supporting more than a crop of grass. In the valleys v'liore 
this formation occurs, the accumulating of vegettible matter &c, 
brought down by the streams, has proved suihcient in many cases 
to support a jungle of large trees. But in the hot house climate of 
file Nicohars, the poverty of the soil is so great, tliat the tops of 
some of the hills are perfectly bare, or are only able to support a 
fern, Gkiehema dicJiotoma, The presence of a conglomerate bed 
has the efPeot, by the decomposition of its contained pebbles of 
igneous rocks, of locally improving tbe character of the soil. 

The igneous rocks, Gabbro and Diorites, produce a miieii better 
soil which is capable of supporting a dense jungle. 

To the variability in the fertility of the soil which is thtis ex- 
plained is due the peculiarity of the scenery at Naneowry. 

In the southern Nicobars, according to all accounts, and certainly 
in the Andamans, the greater uniformity is due to less variability 
in the character of the soils, derived from the rocks forming those 
islands. 

As to the economic resources of the rocks, they cannot be esti- 
mated at a high rate. The coal of the southern islands is evident- 
ly similar to that of the Andamans, being simply derived from 
fragments of drift wood and forming little strings and nests in the 
sandstones in which it is imbedded. Dr. Bin k discusses the pos" 
sibility of gold being found in the igneous rocks. No trace of it has, 
however, been found. It is extremely improbable that the Nicoba- 
rians know its value. 

Both Dr, E i n k and Dr. Hochstetter obtained small traces 
of copper in the igneous rocks. This fact could not, however, be 
used as a proof of its occurrence in large quantities, though it might 
justify a closer and more extended examination of the locality. 
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As to tlie occiirrence of ambpr^ in tlie Nicobars, a belief 
wliicb seems to be entertained by some, I can offer no decided opi- 
nion, Brima faeie tbere is no argument against it ; on tlie contrary, 
the rocks are such, as niiglit be expected to produce amber ; but 
with tlie exception of some fossil resin, a sort of pseudo-am- 
ber found 1)3^ Dr. E i n k, I liave searelied in vain in the accounts 
of tlie Mcobar islands for any reliable testii:gion 3 ' of its occurrence, 
or even of its liaving been seen witb tbe natives, tbougli it is men- 
tioned incidentally in one account as being one of the exports. I 
am strongly inclined to believe that the ambergris 'which is found 
on the shores and exported, has given rise to the belief in the exis- 
tence of amber. 

Dauxa-c. 

Mcmmals, 

I did not succeed in obtaining any mammals ; they appear to be 
very rare near the settlement. The evidence in favor of Buffaioe>s 
existing on the island of Camorta has as yet not received further 
confirmation than what we know from the records of Dr. E i n k. 
The animal does not ap)pear to have as yet been seen by any Eu- 
ropean, but foot-prints were observed. A few species of monke 3 ^s, 
bats and othersf have been noticed by Mr. B 1 y t h ( J. Asiat. 
Soe., YoL XV, p. 367), and in the Novara scientihc report. 

.. Birds, 

During the short period of my stay in the Nicobar islands on the 
hulk anchored off the new settlement on Camorta, my time was 
principall}^ taken up by long boat trips to various jiarts of the 
neighbouring islands of Naneowry aiidTrinkut ; Iliad, therefore, but 
little leisure for making a collection of birds. I am unable to aM to 
the seant}^ avifauna of the island, as already known, the description 
of a single new species. Two birds were, however, observed by me 
ydiich have not hitherto been recorded, unfortunately I did not pro- 
cure specimens of either : they were a smaB. Quail, Turnim sjg, f 
and a species of JEgialitis (possibly -JB, minutus), 

^ Ihe reference to amber has no doubt originated in the word amhra which 
is generally used in German accounts, signifying ambergris. (Stoliezkn.) 

f I have lately obtained through nay collector a very interesting species of 
Mm'inae, but it has not yet been identified (Stoliezka.) 



30 Brief notes on the Geology of N'anco wry Irnrhur. [No* 1, 

That the number 45 which, so far as I can ascertain, is about that 
of the birds hitlierto found in the Nicobars, rej^resents more than 
a small prox-)ortion of the birds actually existing in the islands, is 
difTienlt to believe. Still it is singular that the collection made 
by Captain Lewis and Mr. Bar be, and described by Hr. 
Blyth in 1846, is, with few exceptions, simply repeated by 
mine of the present year. 

The principal result to be recorded is, that T have been able to 
compare several Andaman and Nicobar forms as to the identity of 
which some doubt existed ; of these the principal to bo noticed 
are, FaleBornis Kkolarimis^ Gr o u 1 d, P. eryofhrogemjs^ B 1 y t li ; 
Geociclih innotata, Blyth, G. alhoguhris^ Blyth; Eulales 
AndmnanensiSj Tytler, &c. 

From my specimens, the Andaman and Nicobar Imx^erial Pigeons 
would appear to be quite distinct sx:) 0 cies, the vinaceous tinge being 
present in the former and quite absent in the latter, which is also 
a slig'htly larger bird. This question has, however, aheady been 
discussed by Mr. Blyth. 

1. Hali/Etus LEXTCOGASTEB. — ^A pair of fisliiug eagles, apparently 
belonging to tliis species, were frequently seen in Nancowry haven. 
They seemed to live chiefly on refuse from the ships which they 
X3ieked off the surface of the water. 

2, PALiEOExis Nioobaeicus, G 0 u 1 d. — Proc. Z. S., 1866, 

p. 555; Birds of x^sia, 1857, PL IX; P. erythrogenys, Blyth, 
J. A. S. B., 1846, XY, p. 23, and 1858, XXYil, p. 81.^ Ibis 
N. S. 1867, III, p. 319. Novara Exp., Yogel. 1865, p. 97. 

This bird is very abundant both at the Andamans and Nicobars. 
I obtained two specimens in the latter islands. The natives also 
brought for sale some live birds, which they had captured with 
bird lime. 

The adult male has the upper mandible a beautiful eherry rod. 
The yoiing male, as in other species of PaId!orm\% has the plumage 
and bill colored as in the female. The brilliant red of the checks 
fades much in dead sj)ecimens. 

In the Andamans I used to see large flocks of these biials passing 
Yiper island every day, going to and returning from their feeding 
grounds. 
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3. ToDiiiAMPiius OCCIPITALIS, B 1 ytlx. — J. A.S. B.jXV, i3p. 23, 51 ; 
Halcyon occi^ntaMs, Xoyara Exp*, Yogel, p, 46. 

TMs noisy bird may frequently be seen perched on the bash.es 
in the clear spaces near the new settlement on Camorta, It also 
fr'eqoents trees on the sea coast. 

4. Xectalixia pectobalis, Horsf. — PL Col. 138. I sliot a 
female on Camorta. The bird appeared common in the forest near 
the old Danish settlement on Nancowry. 

5. ZpsTEKOPs P..XLPEBBOSUS, T 6 m. — PL CoL and J. A. S. B., XY, 
p, 370. Shot a female of this species also on Camorta. 

6. Hypsipetes yiebscexs, Blytli. — J. A. S. B., XY, p, 51; 
H HicohcriensiSf Horsf. and Moore, Cat. East Lidia Miis., I, 
p. 257 ; Novara Exp., Yogel, p. 76, PL iii, hg. 2. Probably abun- 
dant on Camorta, shot one specimen. 

7. Mtpagba ABI7EEA, B o d d. — Birds of India, I, p. 450. IT. 
coorulea'f B 1 y t h, I. A, S. B*, XY, p. 370. My specimen which was 
shot on Trinknt, appears to be the young of this s|)ecies, but it is 
not in sufficiently good order for one to be certain of its identity. 

8. Geocichla ixxotata, Blyth, J. A. S. B., XY, p. 370; 
G. alboyidaris, Blyth, I. A. S. B., XYI, p. 146 ; Ibis N, S., Ill, 
325. My specimen from Camorta corresponds exactly with one in 
the Indian Museum labelled by Blyth, G, mnotata fr’om the 
NicobarSjbut for which he suggested I c, the name alhoyiilaris. Both 
have the wing f of an inch shorter than an Andaman specimen, 
while they are exactly the same size as in another specimen, 
ajiparently too from the Andamans. 

9. Ohiolus MACBOXTErs, B 1 y t h. — J. A. S. B., XY, p. 46 ; 
Novara Exp,, Yogel, p. 74. This well marked Oriole seems tolerably 
abundant ; I also saw another species, distinct from mehnocephalus. 

10. Extlabes Axda:maxeksis, Tytier. — Ibis, New Series; III, 
p. 32 ; Gracula Javana, Guv., in Expjed. Novara, Yogel, p. 88 ; G, 
intermedia^ A. Hay, apud Blyth, Adventures and researches 
among the Andaman Islanders, Appendix, y. 359. — Procured a 
specimen of this Maynah on Camorta. A very much injured skin 
given to me in the Andamans, enabled me to compare the birds 
from both localities. I can detect no difference between them ; this 
confirms Lord Yhalden’s belief as to the bird extending to the Nico- 
bars. (Yide ‘'^Ibis/^ New Series, III, p. 331). 
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IL 0. msuLAiiis, B 1 y t Ii.— Adventures and researclies among 
tlie Andaman Islanders, Appendix, p. 361 ; OarpoiBiaijasytmtica, var. 
JSncolariea, T i c k e 1 1, J. A. S. B., XY, p. 371 ; C. Aenoa, var. A7^o- 
/irnw, Novara Exp., Yogel, p. 105. As to tlie distinctness o£ this bird 
from true sylmtiai there can be no dotibt. It is in every i^espect a 
larger bird than the one from the Andamans "whiehis identieal with 
specimens of sylvafica from Oachar and Manbhiim, Daniiii-i-l’Loli, d"c. 

Bill to (fitpe. Wing. 

Nicobar Bird, U inch 10 inch. 

Andaman Bird, 1} inch Of- inch. 

Tliere is a total absence of the vinaceoiis tinge on the lower parts 
of the Nicobar bird. Tlie feathers of back, wings and tail are a bluish 
bronze, those of the Andaman and Indian birds being greenish 
bronze. 

12. Cabpophaga mybisticitoba, Scop. — J. A.. S. B., XT, 37 1 ; 
C> licolor^ Scop. B 1 y t h, Cat, 1406 ; Novara Exp., Yogel, p. 107. 
This bird is tolerably abundant, feeding on the same fruits as the 
last sjiecies. 

13. Chalcophaps Ixbica, Linn.-— J. A. S. B., XY, 371 ; Novara 
Exp., Yogel, p. 110. I saw this bird on several occasions, but did 
not procure a specimen. YThen startled, it often flies close past 
one’s face. 

14. Maoeopygia eypipeotis, Blyth. — J. A. S. B., XY, 371 j 
Novara Exp., Yogel, p. 109. A small flock of these birds was seen 
during my stay on Camoita. 

15. OALiEXAs Nicobaeica, L.-— J. A. S. B., XY, 371 ; Ibis N. 8. 
Ill, 332; Novara Exp., Yogel, p. 110. This beautifiii bird cannot 
be very common, as I did not succeed in seeing a single specimen. 
Probably, as Mr. Y^allace found in the Malayan Archipelago,, it is 
chiefly conflned to the very small islands where it can feed un- 
molested on the fallen fruits. The Novara Expedition procured a 
specimen on the small island of Treiss. 

16. Megapodius Nxcobaeiensis, Bly th.— j. A. S. B., XY, 372 ; 
Novara Exp., Togel, p. 110, PL iv, figs. 1—3. This Ifird .seems to 
be tolerably abundant on Oamorta. I shot three spccimons one 
morning close to the settlement. The first of them had flown 
into a tree, much in the manner that Indian jhxngle fowl do W'hon 
suddenly startled. 
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It lias a x^eculiar not easily clescribMe call, consisting o£ a gut- 
tural soiindj reminding one of tlie croak of a bull-frog ; it may bo 
l^erliaxis rexiresented by tlie syllables Kimih, K6h Koh Koh 

rexieated. Some wlio liadlieard tliiscall, assured me tbat tbere were 
peacocks on tlie island, but it bas no resemblance to tlie cry of 
a jieaeock. Unfortunately, by' an accident, I did not examine tbe birds 
myself ; but if my bird-skinner bas not deceived me, there is but little 
if any difference between tbe sexes, a most fortunate cbanee, on 
tlie very day u]ion wbicb I got tbe birds, tbe Nioobarese brought 
two of the eggs to the sbiji for sale. 

Tbe dimensions of a bird measured in the ffesb are as follows : — ■ 


Length, bill to tail, 

Length, bill to claw, 

Wing, 

Extent, about 

Bill, from gaipe, 

Tatsus, .... . . . 

Claws, ... . . . 

Girth, 

Eyes, dull oraiige yellow. 

Ziengih, 

Egg, No. 1, 3/^ 

Ditto, No. 2, .... . . . . V . ....... . . . 3^ 

Colour, brick red. 


15J- ineli. 
19| „ 

9i » 

27 „ 

n ,, 

® jj 

9-^ „ 

Circumference^ 

6| 


Tbe only remaining egg in the Indian Museum of those men- 
tioned by Blyth has become quite white. 

■ 17. Turnix sp. ? — Saw several specimens of a small dark quail, 

one which I shot was lost in the long grass. The legs ax)peared 
to be deep orange, as in T. Bimumierii, 

18.^ Nxtxcexitjs PHiEOPUS, Linn. — I saw a small ffock of whimbrel 
perched on some trees bordering a creek on the island of Trinkut ; 
one which I shot is almost identical in length of bill and other 
variable characters with a specimen obtained by Mr. B.lyth in the 
Calcutta bazar, and wliich is now in the Indian Museum. This 
bird is also recorded from the great iSFicobar by the Novara ex- 
pedition* \ ] 
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19. JEgialitis, sp. ? — I saw a smaU plover, eitlier TMUppmi- 
sis or mimt'iis, feeding near tlie water line on tlie beach, at 
Nancowiy. 

20. Deis^ugretta coxcolob, Ely tli.—Ariea concolor, B 1 y t h ; 
Novara Exp., Yogel, p. 122. I procured a specimen of this bird 
near the western entrance of Nanco wry haven, where it was feeding 
along the shore. 

I saw several young birds of I believe the same species in cap^ti- 
vity at the Andamans. The dimensions of the bird which I shot, 
measured in the flesh, being somewhat different from those given 
by Mr. B 1 y t h, I append them here. Colour senty ashy throngliont, 
darker on the inner web of the secondaries and tertiaries and on tlie 
tail; nnderneath the wings silvery ashy, occipital plumes consisting 
of decomposed feathers about 1-J inches. 

Bcapulars much developed, some extending to the end of the tail* 


Wing, . 
Tail, , 
Extent, 

Bin,... 

Tarsus, 


10|- inch. 

38 „ 

3i n 


Legs dirty yellow, inside of toes bright yellow. Iris bright 
yeHow, pupil large. 

20. Ao'deola leiicoptera, B o o d.— I think I saw an individual of this 
species perched on the mangrove roots in a creek on the island of 
Trinkut. He escaped wounded, so that I cannot be sure of his 
identity. 

21. OnycJioprion iiielmimichen, T emm , — Tery abundant both on 
he Andamans and Nicobars, breeds on the rocky islets. 


Notes ojs’ the pishes ; hy Surgeon E D ay. 

I have examined 21 specimens offish presented to the Calcutta 
Musemn, by V. B al 1, Esq., who coUected them at the Nicobars ; 
they belong to the following eleven species."^ 

^ During my short visit to the Hancowry haven in October last, and after- 
wards through my collector, whom I have sent on two subseq^ueiit occasions 
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1 Serrmius Sonnerati, 0. T. 

2 Ambassis JDussxmieri, 0. V* 

3 Caranx hvpjpos^ Linn. 

4 Sillago sihama^'EoTBk, 

5 Trypcmclien 

6 Atherina For slmlii, 0. V., 5 si^eeimens. 

7 Fomaeenfrif.s punct at lis f Qu. and Q-aiin. 

^ ' D'H, A^,L.1.28. \ 

Heiglit of body f : length of bead j : of caudal f of the total 
length. Preorbital denticulated, longer than deep, a notch between 
it and the suborbital ring, caudal lobed, the ixpper the longest. 
The dorsal spines gradually increase in length to the last. Colour 
brownish, head dotted, a light spot on each scale ; a blackish 
brown band, anteriorly edged with white, exists upon the free por- 
tion of the tail posterior to the dorsal fin: opercles darkest 
superiorly. 

8. JFuria ynalabarioa^ B a y (variety), two specimens each 2-J- inches 
long. Pectorals elongated reaching to the middle of the ventrals, 
barbels extending to the base of the ventrals. A well marked 
black spot at the root of the caudal fin, 

9. iVWiomi', C. Y., five specimens. 

10 . OJiatoessits chacimcla^'K. 'B. 

11 . T&mera Sardwicldi, Q[r nj* 


General remarks ok the Mollusca, G.. hi e v i 1 1,. Esg[v 

The collection of Molliisca'^' made by Mr. Ball at the Andamans 

and Nicobars, though not very extensive, still includes a few very 

to the Andamans and Kicobars for the purpose of chiefly collecting Be^ptiles 
and Mollmca^ I have also obtained above 30 species of fishes, among which 
there are several new species. Dr. D ay is at present engaged in an examina- 
tion of these. (S t o 1 i c z k a.) 

^ I now possess about 20 species of land-shells from the Nicobars, and a 
somewhat larger number from the Andamans ; from both groups of islands 
there are several interesting new species, the desdtiptions of which are now in 
preparation. Of marine shells I obtained on ipy Own visit, and through my 
collector who was most kindly aided by Capt. Bund all, about 200 species 
from the Nicobars., and about 300 species &om the Andamans. From the 
latter I have a large number of little shells, chiefly obtained with the dredge. 
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important forms, to any one wlio takes any interest in tliis braiicli 
of the marine fauna of the Indian seas; amongst tliein is a 
species of Corlis^ and several new and interesting forms of different 
genera, belonging to tbe MitricU, Fleurotomiche, IS'asunm, &e. 
identical or very similar to PbiHppine species, and wliicli I liave 
never fonnd, or beard of, to west, not even from 

tbe coast of India. From tbe data wbieb I, up to tbe present, 
possess, tbe Marine Molluscoixs Fauna of tbe Andamans seems to 
me nearest allied to that of Arraean-— of late most ably worked out 
by Mr. W. T b e o b a 1 d witli the assistance of Mr. 8. H a n 1 e y, tliat 
of the Nicobars approximating more closely to that of Singapore. 
There is one great difficulty everybody out bere bas to contend 
witb, wbo is desirous of working on tlie range of species in tbe 
Indian seas, that is, tbe absence, in all of tbe Calcutta Libraries, of 
ICr an s s’ Siid-Afrikanisebe MoUiisken,” a standard work of pri- 
mary importance for tliis subject. From tbe smalleollection I was able 
to make at Natal, and from that of Mr. B 1 a n f o r d ’ s foam Annesley 
Bay, I sbould say tbe species ranging as far as these places are but 
very few in number: Cijprcea annulata^ lielvola. and 2 )elU 8 Far’- 

piira tulerciilata^ JSferita dlidlla and polita^ Nat lea mam ilia and 
one or two others, tbe number of species common to both increases 
considerably at tbe Seychelles and Bourbon, and still more at Cey- 
“lon. Of tbe 128 species collected by Mr. Ball, 70 are well known 
forms and widely spread in our seas; amongst tbe rarer or 
more local species, I may mention Conus miatus, marchmiatns 
and mustelmus^ Ultra Gritneri, sernifasciata^ cnieniata^ 

cmsperata, Jlanmigmi (?), and 3 j)robably new species, Ftm 
BlumvilUi, FJeurotoma ahbreviata and tigrina^ CerifJnnm Traill it and 
alveolus^ Btmnhus cokmla, Colimlelh ?, Raj7a TrucJim 

fenestratus, Fucholus foveolatus^ Fohjdonta inearnata, Parj^ara mu- 
ska and lituhrcularis^ Murex nigri-spmosus and achoico-spinosHs^ 
Naiica aTbula and n, s. (?), Actmon ooccmata^ Tectura- Bonuen- 

When at the xindamans I have with pleasure observed the collecting zeal of 
many of the officers of the settlement, and I have little doubt that iheiv exer« 
■tions will soon enable us to obtain a very fair knowledge of tiie 3Iolhi$cons 
fauna of these islands. Dr. D ay on his late visit in connexion with the 
fisheries has also collected largely mollusoa, both land and marina shells 
[B tol iozka]. 
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sis (?), Pyramidella auris-eati, Massa aJlescens, costelUfera livida 
and glohosa^ SeintiUa n. sp, ; Maotra n. s. (?), Tellium rlioniboideSy 
Venm a finis and alalastrum^ CceceUa n. s. (?) Corhis fimlnata^ Semi- 
carditm carcUssa^ Itocellaria n. s. (?), Lorifes n. s. (?)- 



Notes on the Gtek-ijs Haea, — Burgeon F. Day. 

[Received lOtii Feb.j read 2iicl March^ 1870.] 

In tlie Proceedings of the Asiatic Society of Bengal ^ for 1860, p. 152, 
Mr. B 1 y t li proposed forining tlie genus Sara, for tlie reception 
of some siiuroid lislies Y^liicli Iiad been described by different natu- 
ralists, and lie placed the four following Indian and one OMnese 
species as component parts of it. 

1. Pimehdus liar a, H. B. termed Sara Buchanani, Blytli, 


2. 


conta, H. B. „ 

,, conta,. 

3. 


asgoera, McClelland,,, 

,, aspera. 

4. 

J? 

carnaticus, J e r d o n, „ 

„ carnatica. 

5. 

Sara filamentosa, Blyth, 



Ftirtber enquiry, however, appears to show that this list requires 
revision ; first as regards Sara 9 (Pimehdm) asjjcra, McClelland,; 
the description is far too vague to be able to decide wdiether his fish 
really belongs to this genus, whilst his figure is equally unsatis- 
factory, and useless for the puiq^ose. It appears very like the 
Semipimehdus f Pimehdus J cenia, H. B., which is also re-figured in 
B y k e s’ Pishes of the Deccan as PimeUdm itchheea, Sykes, a species 
which extends from the Bombay side of the Deccan, and the Maha- 
nuddee, certainly as far as the Irrawaddi. However, without fur- 
ther materials, or an examination of the original sxiecimen, the 
species ixiust remain doubtful, which is not material with reference 
to the Indian Fish fauna, as it came from Ghusan. 

Omitting then McClelland’s fish, we have, according to Mr. 
Blyth, four Indian species remaining, but of these one does not 
appear to belong to this genus, namely, the Pimehdus carnaticus, 
J e r d 0 n, which is the young of the Bagarius YarrelUi, B y k e s. 
I obtained an identical specimen to the one described from the same 
locality, the Bowany river in the Madras Presidency, 
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Sara filamentosa^ B 1 y t h, as I Iiave already remarked in tke 
Frooeedmgs of the Zoological Society, i% the same as Ilara f FimeJodus J 
conta of Hamilton Buchanan, This reduces the Indian 
species to two, to which, however, I will add a third one, Sara 
Jerdoni^ a new species which I shall describe and iigiire from a 
specimen given me by Dr. J e r cl o n, who lately obtained two in 
the Sylhet district. 

Before, however, describingthe new species, I propose offering some 
remarks on the genus Sara, as it does not appear that any Indian 
specimens have reached European Museums, neither have any 
drawings been published. Amongst the original sketclies in H. B. 
MS. collection is a very good figure of the Flmelodus Ilara, H. B. 

The genus has been referred to the grouj) Bagarina defined by 
gill membranes not confluent with the skin of the isthmus, their 
posterior margins being free, even when united together, &c., but 
in reality it forms a portion of the group Blimoglanma, defined by 
gill membranes confluent with the skin of the isthmus, anterior and 
posterior nostrils close together with a cirrus between ; rayed dorsal, 
if present, short, and belonging to the abdominal portion of the 
vertebral column ; the ventrals (except in one genus, so far as is 
known) being inserted behind it. 

Qmxis — Haha, Blyth, 

Head somewhat depressed, osseous superiorly, mouth small, ter- 
minal or sub -inferior, gill openings narrow, and the membrane 
confluent with the skin of the isthmus ; cirri eight, the maxillary 
ones having broad bases ; eyes small, subcutaneous. Yilliform teeth 
in the jaws, and in a band on the palate. Eirst dorsal with a 
serrated osseous spine and 5 or 6 rays ; adipose dorsal of moderate 
length, ventral with six rays, and rather short, caudal forked. 

The geographical distribution of the genus in the British Indian 
Empire, appears to be from the Mahanuddee on the west to the Sal- 
win ill the east, whilst I have taken them as far inland as Mandalay in 
IJxiper Burma. I have not obtained specimens in any of the Madras 
rivers, although one would contend that they ai’e probably present 
in the Elstna and Godavery, whose flsh fauna in the siluroid family 
generally resembles that ofithe Mahanuddee. 
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These little fishes in their external appearance are so generally 
similar to the Bagarim^ that the native fishermen of Orissa persist- 
ed that they were merely their young. They freqiieiit the same 
localities, namely rivers which are swollen to fioods during the 
rainy season. They get beneath vegetation and under stones, and 
are generally found mixed with the shells, slime, and refuse which 
is drawn by nets to the shore, but being small and valueless as food, 
are frequently overlooked. 

Hara Jerdoni, sp. nov. PL TV, figure 2 a. h. c. 

D4P.^? V.6. A.IO 0.12. 

Length of head -J, of caudal J of the total length. 

Height of body 4 of the total length. 

Eyes, three diameters from the end of the snout. 

Head depressed, half wider opposite the opereles than high, and 
slightly wider than long. Its upper siudace rugose, and its supe- 
rior longitudinal furrow extending nearly to the base of the occi- 
pital process, where it terminates in a small pit. Snout rounded, 
mouth small, transverse, with the Upper jaw shghtly the longest. 
The nasal bones terminate in a small spine on either side above 
the centre of the mouth. Maxillary cirri reach the gill opening, 
all the others are shorter. Occipital process 1-J- times as long as 
wide at its base. Shoulder bone moderately triangular, rugose, 
and with two prominent ossicles posterior to, but in a line with it ; 
between it and the oecixutal x)rocess and parallel with them is an 
intermediate bony ]3rolongation reaching to opx)osite the basal bone 
of the dorsal fin. 

Pins.— The dorsal s^nne equals the length from the x)osterior 
margin of the orbit to the end of the snout, it is serrated posterior- 
ly. The length of the base of the adipose fin is a little more than 
half that of the dorsal fin. Pectoral spine flattened and slightly 
longer than the distance between the snout and the base of the 
dorsal fin, when laid backwards it reaches nearly as far as the end 
of ventrals ; it is strongly denticulated internally with 12 curved 
teeth, whilst externally it has^26 smaller ones directed backwards; 
ventrals inserted posterior to the base of the dorsal, caudal forked, 
none of its rays elongated. "" 

Skin smooth. 
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Colours — brownish, irregularly banded with a darker tinge, cirri 
annulated with black. 

The three species of Indian Sara may be distinguished one from 
another by the following characters : — 

Sara Biichamni^ Pig. 1, e., skin with blunt spsinate ossicles ; 

pectoral spine as long as the head from the base of the oeeipital 
process to the end of the snout, its external spines alternately 
directed forwards and backwards, no elongated caudal ray. 

Sara Jerdojii^ Pig. 2, a. h. i?., skin smooth ; pectoral spine as long 
as from the base of the dorsal fin to the end of the snout, its exter- 
nal spines directed backwards, no elongated caudal raj^s. 

Sara conta^ Pig, 3, a. 1. r., skin tubereulated (having smooth 
tubercles, giving it the appearance of that of a Geekoid lizard) ; pec- 
toral spine as long as the head, from the base of the occipital 
process to the end of the snout, its external spines directed back- 
wards. An elongated ray in the u|>p6r lobe of the caudal fin. 
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On Ms return from Asiatic Eussia in 1860, Mr. V e n it i k o f, 
m.ade a calculation of tke surface of the Asiatic provinces of Eussia, 
witli tbe aid of alltlie best maps of tbat period, tiie results of wbicli 
■were published in a monthly Almanack of the Eussian Academy 
of Science for 1864. The figures he then arrived at have again 
been revised and amplified by him tMs year, after the issue of 
S c h w a r t z’s map embracing the whole of South Eastern Siberia, and 
the re-issue of corrected maps of Western Siberia, and of the Oren- 
^bui’g region. On the two last named maps, the distinct outline of 
the Eussian limits to the South and East of the Kirghiz Steppes was 
not preserved, so that Mr, Venuikof had still to be guided by 
the old boundaries of the Empire, as he found them in 1860. 

His authorities in his later calculations have been ; — 

(1.) The General Map of Asiatic Eussia, published at the Mili- 
tary Topographical Depot in 1860, on the scale of 200 versts (133J 
English miles) to the inch. This map, however, only served to as>sist 
him in his calculations as to the extreme northern parts of Western 
Siberia from 65° northwards. 

(2.) The General Ma]D of Western Siberia on the scale of 50 
versts (33 1 English miles) to the inch, corrected to the end of 1861, 
and to 1863, as regards the southern limits of Issik-kul. 

(3.) A Ksimilar map of the Orenburg region, coneided to 1863. 

(4.) The Map of Eastern Siberia, published at Irkutsk in 
by which Mr. Venuikof made a calculation of the superficial 
extent of aU those x>ortions of Eastern Siberia which wore not shown 
on S e h w a r t z’ s Map. The Western boundary of the Government 
of Yeniseisk he drew from the map of Western Siberia, and 
the ’Southern boundary of the Yakutsk region he traced from 
Schwartz’s map, so as to reconcile his* calculations &r the separate 
provinces with those for the entire country. 
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(5.) The map of the countries of the Amoor river and of por- 
tions of the Lena and Yenisei rivers.^ — S c h vr a r t z, published by 
the Eussian Geographical Society in 1863. 

(6.) The map of the Khanat of Ivohan, constructed by Mr. ■ 
Y e n u i k 0 £ himself in 1861. From this map he obtained the 
area of the Trans- Chui country. 

In compiling his statistics, Mr. Venuikof adopted the fol- 
lowing limits : — 

In the North — the Ocean ; the islands therein situated are esti- 
mated separately, and necessarily only approximately, their outliiies 
being but imperfectly known, as are those also of the Taimyr pen- 
insida. 

In the JEast — ^the Pacific Ocean &om the embouchure of the Tu- 
men-ITla to Behi’ing’s Straits. Here the areas of the Islands are 
more acciuately computed. The Island of St. Lawrence does not 
enter into his calculations. 

In the Souths — the Caspian Sea from the mouth of the Ural to 
44° of latitude ; the 44th parallel ; the northern shore of the Sea 
of Aral, and the Jaxartes. "With reference, however, to tiiis por- 
tion of the Ste|)pe, Mr. Y e n u i k o f made use of the loiown re- 
sults of former calculations. , Those lands of which he has freslily 
calculated the areas, are bounded in the south by the rivers Chui 
Kostekara, the upper course of the Jaxartes, Karkara and Chary u, 
and by the conditional frontier line along Drimgaria and Mongo- 
lia — as traced on the maps — to the Aigiin, Amoor, Tungachan, 
and to the Tumen-Ula. 

In the West ^ — the Ural Mountains, the boundaries of the Go- 
vernments of Peru and Orenburg, and the region of the Orenburo- 
Kirghizes to lake Telekul, Although hir. Y e n u i k o f has not 
himself calculated the areas of the Steppes of the lit tie horde of 
Khghizes, that having been done with sufiicient accuracy at the 
General Staff, he has, from the sum total of these areas, deducted 
the figure for that portion of the Steppes which is apportioned to the 
. Kirghizes of the Jaxartes. By the Trans-Chui region, he compre- 
hends fhe country between the Chui and the Talus extending to a 
line connecting Aulieta with Turkistan. 
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From tMs lie obtained tbe following results — 



Abbas m Bbitish squabe Mtees. 

ZOXES AXI) COTJXTEIES. 

In Western 

In Eastern 

Totals. 


Siberia. 


Nortli of 70° lat. exclusive of 
islands. 

Between 70° and 65® latitude. 

„ 65° „ 60° 

„ 60° „ 55° „ 

„ 55° „ 50° „ ! 

„ 50° „ 45° „ 

South of tbe 45tb Parallel to 
tbe river Cbui. 

Islands of tbe Arctic and 
Pacific Oceans, 

13,800 

119,670 

249,460 

328,090 

354,790 

280,010 

59,980 

271,530 

969,260 

1,077,730 

769,690 

620,330 

126,430 

34,620 

24,630 

285,330 

1,088,930 

1,327,190 

1,097,780 

975,120 

406,440 

94,600 

24,630 

Totals,,.. 

1,405,800 

3,894,220 

5,300,020 

Country of tbe Orenburg 
Errgbizes, 

„ „ „ Kirgbizes 

of tbe J axartes, 

Trans-Cbui land, approximate 

• « • • 

348,180 

25,320 

1 373,500 

22,610 

Total, . . 

— 


5,696,130 

i 


Adding 92,570, — tlie extent of tlie Trans-Ural portion of tiie Go- 
vernments of Peru and Orenburg, — ^tlie wliole surface of tbe Kus- 


sian dominions in ISTortbern and Central Asia is found to measure 
5,788,700 square miles Britisb. 

Tbe total of 5,696,130 is made up of tbe areas of Governments, 


territories and regions as under — 

Eegion of Orenburg Kirgbizes, * ♦ 348,180 

Country of Syr-Daria, 25,320 

Trans-Cbui Country, 22,610 

Begion of Siberia Eurgbizes, 313,450 

Ditto ditto Semipalatinsk including tbe 

Balkbasb, 204,650 


Carried over, 914,210 
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Brouglit forward, 914,210 

Governments of Tobolsk, * 552,550 

Ditto ditto Tomsk, 335,150 

Ditto ditto Yeniseisk, 972,960 

Ditto ditto Irkutsk witk tlie Baikal, 279,800 

Eegion of Yakutsk witb. Islands of tke Arctic Ocean, . . 1,587,050 

Trans-Baikal Eegion, • . . . . . , . . . 234,490 

Amoor ditto, ...... . . . ..................... 1 55, 650 

Maritime Eegion witb. Islands of tbo Pacific, 664, 270 


Total .. 5,696,130 


These fi.giires Mr, Yenuikof compares witb tlie figures of the 
Academician E e p p e n, and witb those given in the Almanack de 
Gotha’ ^ for 1864, and be is confident that the results of bis more recent 
computations are more correct than either of those witb wdiicbbe com- 
pares them, but more especially as regards the general total. He does 
not pretend that they are strictly accmate ; it is almost impossible 
that they can be so, while there is not that mass of trigonometrical 
and astronomical 4©t^™iiiations which is so neeessaiy for the con- 
struction'of fresh max:>s. In this respect, there is a great deficiency as 
regards the Enssian possessions in Asia ; for instance, as to the Go- 
vernments of Tobolsk, Yeniseisk, the regions of Yakutsk and of the 
Siberian Eirghizes. 

Mr. Venuikof adds the farther particulars relative to Asiatic 
Eussia. 

(1.) On the length of the land, fluvial and maritime frontiers, 
(2.) On the areas of such separate lands as ];>emnsulas and islands. 
(3.) On the dimensions of the principal river basins, 

(4.) On the plains of large lakes, and 

(5.) On the j)^oportions of lands suitable or otherwise for per- 
manent settlement. 

1. Asiatic Eussia is bounded on three sides by Seas : On the 
North, East and South-West. The length of coast in the Arctic 
region from the Eara-Bight to Behring’s Straits is not less than 
11,000 versts (7,333 Engish miles). The length of the shores of 
the Pacific fcom Oajje Ohukotsk to the mouth of the Tumeii-Dla is 
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about 9jl00 versts (6,067 Englisli miles). Tbe shores of the Cas- 
pian and Aral Seas may be computed at 1 , 75 0 versts (1,167 English 
miles). So that the proportion of coast line to area is 14,567 to 
5,696,130, or 1 linear mile of coast to 391 square miles of country ; 
a proportion which might be considered advantageous, if it were 
not a fact that half of the Siberian waters are not available for 
navigation. Taking then into consideration only the Pacific Ocean 
and the Caspian and Aral Seas, the relative proportion of coast line 
to Continental area is 1 linear mile to 790 square miles, a circum- 
stance as unfavourable as in the case of purely Continental Africa. 

The land frontier of Asiatic Bussia, from the Caspian and Aral 
Seas to the mouth of the Tumen-Ula is about 10,000 versts (6,667 
English miles). Of these 3,300 versts ('2,200 English miles,) are 
described by the course of the J axartes, Charyn, Argun, Amoor, 
and Usouri, the remaining 6,700 versts (4,467 English miles) are 
open land frontier. One half, however, of this extent of 6,700 versts 
is oceuj)ied by mountains, such as the Celestial, Alatau, Altai, and 
Sayan mountains, and the spurs of the Yablonoi range, all of which 
generally speaking are dif&oult of access, 

2. The Mainland of Siberia has only two strijcing and well de- 
fined tongues, Sapalin area 23,554 square miles, and Kamsehat- 
ka‘^' 99,770 square miles ; — the entire area of the islands of the 
Pacific and Arctic Oceans does not exceed 24,630 square miles, so 
that in the aggregate the members are to the body as 1 is to 38, 
wliich is another proportion as unfavourable as in Africa, Al- 
though to these might be added, the peninsula between the Obi 
Eight and the Kara Sea, and the Taimju' peninsula which even 
beyond the parallel of the 75° of latitude, measures about 18,300 
square miles, yet both these tongues of land project into a sea 
which is ice-boiind, and which can never serve to establish rela- 
tions between them and other countries. 

3, Siberia has four first class river-basins : those of the Obei, 
Yenisei, Lena and Amoor. The watersheds of the second class 
rivers, viz. the Olenen, Yana, Indigirka, Kobyma, Anadyr, Udaime 
Ili, although great in themselves, are nevertheless so inconsidora- 

^ The northern boundary of Kamschatka is described by a line drawn between 
tbe mouths of the Fenjyna and OHntora. 
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He as comi^ared to tlie four principal ones, tliat tliere is found to 
he no necessity for calculating their surface, the more so as all of 
the latter basins are q^uite without the pale of historic life. The 
Jaxartes which might be included in the number of great rivers, 
has no affluents within the limits of Asiatic Eussia. 

With respect to the extent of the basins of the chief rivers, and 
the lengths of their main torrents within the boundaries of Siberia, 
they may be thus expressed in figures : — 

Tor the (Irtysh) 1,119,600 sq^uare miles, 2,090 linear miles. 


„ Yenisei (Seleuza) 958,000 

,, 

2,300 

„ Lena 

732,000 

JJ 

2,420 

„ Amoor (Onon) 

478,500 


2,530 


Of the best of these basins (that of the Amoor) more than one-third 
lies outside of the Eussian limits. On the other hand the fiict of these 
four main rivers embracing in their aggregate 3,283,000 square 
miles, or thi’ee-fifths of the whole of Asiatic Eussia, points 
to the conclusion that sooner or later cheap water communication 
wiU extend throughout the greater portion of Siberia, from Ya- 
kutsk and the Pacific Ocean to the foot of the Ural mountains, 
and from Turuklp,usk to Barnaul, Alinousiusk, Eliaklita, and to 
the country of the Asouri river. There may occur not more than 
two land stages in each of these water ways, but these stages may 
be improvedTby the construction of railroads. 

^4. There are several large lakes in the interior of Asiatic Eus- 
sia, which afford much scope for local fishing industry and serve to 
moisten the dry continental atmosphere. There is navigation on 
some of these, but in Siberia, as generally in the case of lakes every 
where else, the lakes do not form centres for the settlement of large 
industrial populations. 

The areas of those lakes whose dimensions exceed 200 square 
miles inclusive of the Zaisau on which there are Eussian fisheries, 
are as follows : — 

sq* m. sq. m. sq. m. 

Baikal 12,400. Hinkai 1,420. Sumy 410. 

Balkhash 8,530. Chany 1,270. Eulimdinsk 280. 

^ The Arys and Chircliik are now de ^acto Eussian since the occupation of 
Cheinkend and Taslikeud. 
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Issyk“M 2,500, Alakul 600. Ckukcliagyr 260, 

Piasino 2,410. Deiigiz-Oitter 560. Barun-torei 210. 

Zaisaii 1,490. Abyskkau 540. 

Tlie following were Mr. Vennikof’s roiigli estimates in 1860 
of tke areas of land in Asiatic Bnssia, nnsiiitaWe for settled life. 

sq. miles. 

Steppes in Western Siberia, and in the Orenburg region, 753,000 
Tundras” (marskes) and frozen land in Western and 
Eastern Siberia, 2,584,000 

Moniitainons country and liigMands in tke Tkian-Skan, 

Alatau, Sayau, Altai, Yablonoi and StanoYoi Mts. &c. 431,000 


Total, Englisk miles 3,768,000 
In otker words, tke extent of country unfitted for karbourixig a 
settled industrious poj)idation in Asiatic Eussia, constitutes two-tkirds 
of tke wkole country ; tke rest or 1,930,000 square miles is less tkan 
Eui’ 0 |)ean Eussia, and tkrougkout tkat extent tke only portions 
tkat are naturally capable of attracting voluntary settlers are : 1. 
Sakalin. 2. Tke basin of tke Amoor, and especially the Usowri 
district. 3. Tke Trans-Baikal region soutk of tlfat lake. 4. Tke 
Miiioiisiusk district. 5. Tke Western portion of tke Altai, and 
6. Tke sub-mountain zone of tke Trans-lli and Trans- Ckiii regions. 


NaBBATIVE EePOBT OE the TkAHS-HiMALAYAH ExPLOBATIOHS 
nuEiXG- 1868, DEAWX UP M(/or T. Gr. M o x t e o m e b i e, 
E. E., Gr. T. SuBYEY OP India, piioh the obiginae Joubnals 

&0., OP THE TBANS-HIMAEAYAN EXPLOBING PABTIES. 

[Heed. 15fch December, 1869.] 

Early in 1868, preparations were made for sending an exploring 
expedition beyond tke eastern watersked of tke Indus river. 

Tke exjfiorations of tke Pundits diuing 1867, kad supjfiied to- 
lerably certain information as to various Tibetan districts lying 
between Eudok and tke Tkok-Jalung gold field, and between tke 
latter .and tke Tadum monastery, on tke great Lkasa road ; more 
vague information kad also been received, as to an upper road 
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running from Tliok-Jalung ttrougli various gold fields to tiie great 
Tengri-noor, or Nam-tso-Cliim'bo lake, and tkence to Lhasa : several 
traders had been met with who had actually travelled along tills 
upper road, but they were all rather reluctant to tell the Pundits 
much about it, being a&aid of spoiling their market. Having the 
above information to go upon, Major Montgomerie decided upon 
sending the ex]>loring party to Eudok, and thence through the 
districts of Eawung and Tingche, to the north of the great Aling- 
Gangri group of peaks, which were discovered last year. 

Prom Thok-Jalung the exploration was to be carried, if possible, 
along the upper road to the Tengri-noor lake and thence to Lhasa ; 
failing that, to take the route thi*ough Majin and Shellifuk towards 
the Tadum monastery. 

The Chief Pundit required a rest after his last expedition, 
and the 3rd Pundit was consequently selected for the work. 

This Pundit assumed the character of a Bisahiri, and taking a 
few loads of merehandize started in April with a party of real 
Bisahiris (or men of Koonoo) whom he had induced to aecompjany 
him. He made his way fcom Spiti, through the iipjoer pai*t of 
Chumurti and Ladak, to Demchok on the upper Indus. Here the 
8rd Pundit measured the velocity of the Indus by throwing a 
piece of wood into it, and then noting how long it took to float down 
300 paces. The velocity turned out to be 2/^ miles per hour, with a 
depth of 5 feet, and a breadth of about 270 feet in the month of 
July. Prom Demchok he went northwards through Ghurkang and 
Booksum, (or Eokjung), to Eudok. 

Chulhang was found to he a favourite place for holding monthly 
fairs. Eooksum turned out to be a large standing camp where one 
great annual fair only is held, but that a very large one, the Jong- 
pon (or Zongpon) always attending it in person. 

Eudok has hitherto never been actually visited by any European, 
for although Captain H. Strachey reached a point about 12 miles 
to the east of the Port, and Captain G o d w i n-A u s t e n another point 
about the same distance to the north, they were neither of them able 
to advance any farther, and could never get an actual view of the 
place itself, owing to the jealousy of the Jongpon who resides there, 
and governs this most north-westerly district of Tibet. 
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Tliongh tliere was but little doubt that the position assigned to 
Budok was nearly correct, it was hardly satisfactory not to have a 
tz^ust worthy account of the place, and the Srd P ii n d it was ordered 
to get all information about it, and to take observations, for its 
latitude and heiglit, and this he succeeded in doing. 

He found that the Port was built on a low rock}-^ hill, rising 
about 250 feet above the fiat ground at its base, Jiavingtlie Biidliist 
monasteries of Sliarjo, Lakhang, Marpo and Nubradaii close up 
to it on the east, south, and w^est, with about 150 scattered houses 
along the foot of the liiiL 

A stream called the Chuling-chu passes the Fort, and liowing in 
a north-easterly direction for 3 or 4 nules, joins the Cliiukang- 
diu, another large southern feeder of tlie great Paiigkong lake 
which is about 9 miles from the Eudok Fort. 

The 3ixl P u n d i t heard that there is a small lake about 2.]- iiiilos 
north of Eudok, which has not hitherto been shown on any map ; 
it swaiuns with wild fowl and is celebrated on account of a place 
called Kalpee Mhai, on its north-eastern shore, where the ground 
is so intensely hot that it smokes, and readily burns any wood, &c. 
that may be thrown into it. This place is niucli resorted to for the 
purpose of worsiiix:). The three monasteries round the Fort contain 
about 150 monks. 

The 3rd Pundit remained a couple of days at Eudok, and in 
his assumed character as a Bisahiri, he and Izis party excited no 
suspicion though tliey were summoned before the Jongpon. 

Leaving Eudok on the 22nd of July the party marched back to 
Eoeksum, and then turning eastward by a new road, advanced 
through the districts of Eawimg and Tingche to l“)ak-korkor, a 
large standing eanij^, whore an annual fair is held. Several small 
lakes and a large salt lake called Eawung-Chaka, or Phonclok-tso, 
were passed on the way. These lakes supply salt to Bisahiz*, 
Spiti, &c. 

During the last three marches to Dak-kozdvor no water of any 
land was met with, and the i^arty were forced to carry a supply in 
skins. In this arid part of the eountry, the soil was of a dazzling 
white, a peculiaiuty which extended as far as the Pundit could 
see. 
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Tlie Pundit was informed that 5 days’ march to the noidhj there 
was a large district called Jung Phaiyu-Pooyn, and that through- 
out its whole extent, the earth is of the same white Mud as that 
they were crossing over, so w-Mte in fact that the eyes of people 
who are unaccustomed to it, get inflamed from its glare, just as if 
they were suffering from snow-blindness. The district is inhabited 
by Dokpa people ; it is under Lhasa, but said not to form part of 
Narikhorsum, having a seimrate Sarpon, or gold commissioner, of 
its own. The largest encampment in it is called Thok-daiirapa said 
to have at least 200 tents. The district abounds in small tarns. 
It must be very elevated, as the inhabitants are said to eat very 
little if any grain. 

A large river is said to Aqw fr’om Jung Phaiyu-Pooyu northwards 
and then to the east towards China. The district is said to take 
its name from some high snowy peaks which are prolmbly those 
at the eastern end of the Edim-Lun range. 

The Whor (or Hor) country is said to be due north of the district, 
and from information gathered elsewhere there is little doubt but 
that ’\^nior (or Hor) is the Tibetan name for eastern Turkistan. 

As to the district of Phaiyu-Pooyu, with its river flowing tovrards 
China, it is clifdcult to decide whether it is know'll by any other 
name, but it probably lies considerably to the east of north, com- 
municating with Lhasa by the Tengri-noor lake district, A simi- 
lar wMte soil has beennoticed to the east of the Chang-chenmo, and 
Mr. Johnson, when seven marches to the north of that valley at 
a place called Yongpa, reported that on looking dowm from a lieigJit 
the whole plain has the appearance of being covered witli snow.” 
He attributed this to saltpetre. M a h o m m e d A in o e n, 
in the route he siix^plied, said that “beyond the j)ass (north of 
Chang-chenmo) lies the Aksai-Ohin, or as the term imx>lieB the 
the great Chinese white desert or plain. It is sandy and gra veily 
and covered with brush-wood. Its breadth here from south to 
north may be reckoned to be about sixty kos. It extends into 
Chinese Territory, to the east. There are several lakes and gold 
mines in it, &c.” This qpite answers to the accounts that the 
3rd Pundit heard, a separate gold Commissioner proving the ex- 
istence of many gold fields. No high peaks were seen to the east 
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of tlie Ohaiig-elienmo, Mr. J o ii n s o n having noticed from the 
peaks he ascended large x^lains to the east and sontli-east, -which 
are believed to merge into the Chang-thang Kudok, 

Whilst he also gathered that the Iliun-Lim range only ran about 
100 miles east of the Karakash river and then terminated on an 
extensive plain also eoinmimicating -with the Ohaiig-thang jdains. 

The P u n d i t '\^diilst marching from Pudok to Thok-Jalimg saw 
no high x)eaks to the north or east, evidence which all tends to 
prove the existence of a large' plain in that direction, the term 
Changthang meaning moreover the great xdainv 

According to modern nm|)s this xdain extends a great way east, 
nearly nj) to the end of the great wall of China near the city of 
Sewchoo, to which x)lace the Chief P u n d i t aj^pears to have got 
a rough ro-nte when in Lhasa. In his fii^st journal he referred to 
a place, which he called Jiling, about one month’s journey north of 
Lhasa. This turns out from farther inquiries made by Major 
Montgomerie to be the same as Siting. The ChiefPun- 
di t says that tlie Lhasa people call it Tiling, but he heard others 
calling it Siting, and from what he says it is evidently identical with 
Siting or Sining in North Latitude 37^, Last Longitude 102®, which 
A s 1 1 e y describes as a great and populous city, built at the vast 
wall of China, through the gate of which the merchants from India 
enter Latay or China.” 

Lord S t r a n g £ o r d, who took great interest in the travels of the 
P 11 n d i t, and was able to identify nearly all the places -mentioned 
hy Iiim, was greatly jpuzzled by the Pundit’s descri];)tion of Jiling, 
given in liis first journal, where it is said to be in Tartary and 
to x)roduce gold lace, silks, caiq^ets, and other products of a tolerably 
civilized country. At first the Pundit understood that it was a 
month or two months’ journey to the north of Lhasa, butfroni farther 
inquiries during liis second expedition, he made out that it was 
considerably to the east of north, and having this hint, there was 
no great difficulty in identifying it with the large tovm of Sining 
on the borders of China proper, the only place from which such 
civilized xn’odiicts were likely to reach Lhasa from the northwards. 

The Lak-korkor Camj), which the 3rd Pundit reached, lies 
about 20 miles to the north of the AHng Q-angri ];)eaks, on the right 
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hank of tlie Aliiig-eliu river and not very far from the Tlrok-Nianmo 
gold field, He arriyed just as the annual fair was commencing"^ 
about 1 50 teaits were abeady pitched and botli tlie J ongpon and Sar» 
poll were present ; but in spite of tbeir presence a band of mounted 
robbers came doivn upon tbe camp and tbreatened to loot it. These 
robbers seem to be numerous all over Tibet. This particular band was 
said to come from tlie great Nam-tso (lake) district. Tlie men actu- 
ally began to rob, but the Jong’pon told tliein to stop, and lie would 
make eacli tent contribute sometking as black mail. Tlie Jbngpoii 
then made out a list of those assembled and ordered each tent to con- 
tribute a parcha (of about 5 ibs.) of tea, and each tradc?r to give from 
1 to 2 rupees according to their means. This arrangement was agreed 
to, and the proceeds haying been collected were lianded over by 
the Jongpon to the robbers who took tlieir departure. 

The C h i e f P u 11 d i t, in describing the above, exjiressed an opi- 
nion that the Jongpon was in some mysterious way benefited by the 
contributions, possiblj" retaining a considerable siiare, as it is well 
known that the robbers never succeed in looting his camp nor that 
of the Sarpon ; both of them perfectly understanding how to defend 
themselves against all comers on the plateaux of Tibet, 

The ord Pundit paid his contribution and saw the robbers de- 
part, but he came to the conclusion that they might appear again at 
any time, and that it would not he safe to take his niGrchandize with 
him, he consequently, after consultation with his Bisahiri friends, 
decided upon sending the greater part of liis goods back by the In- 
dus so as to meet him at Lhasa, or on the great road to that place. 
One of his men was despatched for this piu-pose ; his aclventiu'es 
will be adverted to. 

The 3rd Pundit, starting again from Dak-korkor, eontirmed 
his march eastward down the Aling-chu river till it fell into the 
Hagong-tso, a large brackish lake which apjieared to have no exit 
for discharging superfluous water, though the Aling-ehii river 
which feeds it was found to be 150 paces in width with a rapid 
stream just before it fell into the lake. The shores of the lake had 
marks which showed that it had once been more extensive. Con- 
tinuing his journey the P u n d i t passed the Cliak-chaka salt lake 
from which the greater part of the ' Tibetan salt, which goes down 
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to Almorala, Nepal^ (fee., is extracted. Tlie salt from Tibet is pre- 
ferred by tlie people of Kamaon and most bill men, tboiigb the 
salt from the plains is to be bad at miicb tbe same price. 

The P II 11 d i t beard of another salt lake to tbe east of Cliak- 
eliaka, wliieli with other similar lakes jirobably sipiplies a portion 
of that wbicb is generally understood to come from Cbak-eliaka. 

The next place of importance seen by tbe P ii n d i t was Tbok- 
Saiiimg wbicb at one time bad been the chief gold field ol tlie 
district, but bad been in a great measure abandoned on tbe dis- 
covery of the Tbok- Jailing gold field. The P ii n d i t passed a great 
excavation, some 80 to 40 feet deep and 200 feet in width and two 
miles in length, from which the gold bad been extracted. He 
beard of another gold field to the west, but bis route took Iiim di- 
rect to the Tbok- Jailing gold field, wliicb be found in miicli tbe 
same state as when visited by the C b i e f P ii n d i t. Tbe P u n d i t 
and bis party excited no particular notice, and they were conse- 
quently able to march on after baiting a day to rest. 

Prom Tbok- J alung they passed through tbe Majin country, part- 
ly undulating and jiartly Cj[uite level, but all about the same alti- 
tude, viz. — 15 to 16,000 feet above tbe sea. Tbe drainage sloped 
towards the east, and notbing but eomx^aratively low rounded bills 
were visible in that direction; whilst on tbe west tbe party skirted 
a large plain of a yellowish coioim said to be drained by tbe Upper 
Indus. 

Tbe party passed numerous lakes producing salt and borax, and 
after 9 days^journey in a south easterly direction, found themselves 
at Ivingio, a large camp on tbe banks of a river called tlie Obii- 
sangpo, wbicb is so large that it cannot be forded during tbe sixin- 
mer. Tliis river fi.ows eastward and falls into the lake callc'd ISTala- 
Ping-tso or Tso-Sildii, said to be about tbe same size as tbe Man- 
sarowar lake ; it has a small island in tbe centre. Tbe lake is re- 
ported to receive a large stream from the so.iitb, another from tbe 
east, and a third from the north, tbe latter draining part of the 
Pbaiyii-Pooyu district. Though receiving so many streams, (one 
of -wliieli, as noted above, is a large one), tbe lake is nevertheless 
said to have no exit. 

To tbe south of tbe lake tb&e is a wall known monastery called 
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Siieliifiikj tlie residence of a great Lama. Still farther to tlie soiitli 
there are some high sno-wy peaks, and a district ealloci Loonjor, 
while to the north are the districts called Gryachnn and Crirke, the 
latter prohahly adjoining Phaijn-i-Poo^ni. To the east he Iiearcl of 
another districit called Shiiigwar, 

Prom Kinglo the P n n d i t wished to marcdi on to Lhasa by the 
northern ronte past the Teiigri-noor lake, hut the Cliief of lilajin 
(Kinglo) would not permit it, and the party were eonseqiienliy 
obliged to take a south-westerly route to the Mansarowar lake. — 
They followed the course of the Sangpo-chu nearly to its source, 
crossing one rery high range called Nakchail, and another called 
Eiego, and finally descending to the Mansarowar lake- The Nag- 
ehail and Eiego ranges are eTidently off-shoots of the Kailas peak. 
The Nagchail peaks appeared to be very high both on the east and 
west. 

When crossing the range the Pundit saw a Yery large herd of 
wild yaks ; his party counted oyer 300 of all sizes before the herd 
ran off: the yaks were all black. These wild yaks are called 

Long;” they were mostly seen between Majin-Kinglo and the 
Mansarowar lake. Great herds of wild asses were seen through- 
ou.t; sometimes as many as 200 were in sight a,t the same time 
when the xffateaux were extensive. The H o d g s o n i a n aiitelox)e, 
wild goats, and sheep, (the latter including the gigaiitie Oris am- 
mon\ were all seen in numbers. Large grey wolves wore constant- 
ly seen, but never more than two or three at a time, though x)acks of 
them were often heard yelling at night. Numbers of reddish hares 
and a kind of fox were seen on every march. ]\Iarniots were very 
numerons, their subterranean villages being met vath wherever 
grass and water were at hand. Quantities of geese, ducks, and 
storks were seen on the lakes., Eagles and wiltiircs appeared, to be 
the same as those in the Himalayas, and were seen every where. 

Whilst marching from Eiidok to Thok-Jalmig tlie Pundit 
heard descriptions of no less than 7 sej)arate gold fields, viz. those 
of Thok-Sarkong, Thok-Dfi-da, Tliok-Eag^'ok, Thok-Thasang, 
Thok-Maroohhooh, Gunjee-TIiok and Tiiok-Nianiiio, besides thos^> 
of Tliok-Sarhmg and Thok-Jalung which he actually visited, and 
those of Phaiyu-Pooyii of which he fieard vaguely. The P u n d i t 
understands the word Thok’’ to mean a mine.” 
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Several salt lakes were i^assed and otliers keard of. He cle- 
>scribes tke celebrated Cliak-cliaka salt lake as being all but cou- 
iieeted witli tlie Hagong-tso (lake,) and stated tliat an area of about 
20 miles bj 10 is all about on a level witb tliose lakes. Tliis space 
is filled witk salt, tke waler baving evident! j at one time covered 
tlie wliole. 

Borax fields were seen at Eooksiim and Obak-eliaka, and imin- 
bers of peoxde were working on tliem. No gold or salt mines were 
seen or beard of between Tbok-Jalung and tbe Maiisarowar lake ; 
but numerous borax fields were seen, at one of wdiieb about 100 
men were at work near a camj) of some thirty tents. Tbe otlier 
fields were not being worked wben tbe Pundit ];>assed. Tbe 
borax generally was said to find its way down to Kumaon, Nej^al, &c. 
Altogether this x)ortion of the third P u n d i t ks route has brought 
to light tbe x>ositions of a large number of gold, borax, and salt 
fields, testifying to an amount of mineral wealth, as to the value of 
which we have hitherto had no information. In marching south 
from Thok-Jalung the Pundit appears to have left the gold-bear- 
ing rocks, and from the information he received, the line of gold 
fields is continued more to the north ; but it is evident that this 
|)art of Tibet contains an inexhaustible sux)ply of gold. 

As to borax, there apjjears to be any amount of it to be had for 
the digging, the Lhasa autliorities only taking a nominal tax of 
about 8 annas (or a shilling) for ten sheep or goat loads, probably 
about 3 maunds or 240 lbs. Borax sulficient to supply the potte- 
ries of Btafibrdshire and all Eurox)e would be forthcoming, if the 
from Tuscany should ever run short. 

The salt fields ax^pear to be the source from which the hill x:) 0 - 
pulation from Nex)al to Kashmir draws the greater x>art of its siix)- 
ply of salt. 

Throughout his march, the Pundit was at an elevation of over 
15,000 feet, and yet an eneamx3nient was met with nearly every 
day. Thieves were numerous, and threatened the x:>aity several 
times ; but on seeing that the Pundit's X)arty were armed, tliey 
invariably went off again, not liking the look of an Engiisli gun. 
The party arrived at Mansarowar in safety ; and tlie Pundit de- 
cided upon waiting for the Ladak Kafiia, which was known to be 
on its way to Lhasa, Whilst there, the Pundit made a careful 
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traverse of tlie Mansarowar lake, with bearings to tlie peaks nortli 
and soutli, A map of tiie lake will be given liereafter. Though the 
water was sweet no exit was seen: at one point on tlie west tlie 
gToimd near tlie Ju monastery was low, and looked as if water bad 
perhaps at one time flowed through, towards the H-akas Tal lake, 
though it is now too much above the lake to admit of it. 

The Pundit wns unable to join the Ladak Ivafilaj but made 
his way by himself along the great road to Sliigatze, wdiero he was 
stopped. This he* found was by an order of the Q-artoJi Q-arpon 
sent after him by the couriers. He was unable to advance farther. 
Whilst inarching between the Mansarowar and Shigatzo ho was able 
to take bearings to various peaks north and souili of the road, 
wMeh no doubt will add considerably to our knowledge of the 
mountains on either side of that route ; but as the P u n d i t has 
only just returned, there is no time to give any fmther account of 
his route and adventoes in the present report. 

His servant, who was sent back from Dak-korkor, managed to join 
part of the Ladak Kaflla, and reached the Tadum monastery ; but 
the mounted messengers of the Gartok Garpon fo und him out there, 
and prevented him from advancing farther. He very narrowly 
escaped being sent back to Gartok, and would have been lucky to 
have escaped severe punishment. The Ladak merchant fortunately 
remembered his old friend the Chief Pundit, and on being told 
that the man was carrying merchandize on his account, did ivhat he 
could to protect him ,* and though he said it was impossible to take 
him to Lhasa, he managed to get him released, aiidultlinaiuly tljo 
man was allowed to cross over the Himalayas by a southerly road past 
Muktinatli into Nepal. In this way he was able to join on t«) tlio 
route the 2ikI Pundit traversed during tlieir tirst exploriitimis. The 
permission to take a new route, is surprising, as tluj Lhasa olLiiials 
are always careful to make suspected iiidividiials return hy the road 
they entered, so that they may at any rate not get fresli iiuVnauation 
as to the country. Them carelessness in the present iuslauco w'as 
probably due to the humble and rather stupid look of tlie man, but it 
has supplied an important link between the Tadum monastery and 
the Muktinatli sliiine on the Saligrami, a great feeder of the Giiii- 
duk river. The man, an inhabitant of Zaskar, in spite of his appear- 
ance, has a shrewd idea of distances and of the points of the compass ; 
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lie was able to give a very intelligible tbongli rougli route between 
tlie two points, wliicli agrees very fairly witb tbe positions assigned 
to tlieni b}' tlie 1st and 2nd Pundits. 

When this Zashari found that he would not be allowed to go to 
Lhasa, he told the Ladak merchant that an agent of tlie Chief 
P u n d i t had gone on ahead, to whom he was to have delivered some 
goods, and requested that he would see that they wore delivered to 
the agent : the merchant promised to do this and took charge of the 
packages. The Zaskari then put his own baggage on a couple of 
sheep and started off south. Though early in December ho was able 
to cross the Brahmaputra river on the ice, which was then strong 
enoxigli to bear laden yaks. The first day he reached the Likehe 
monasteiy, where he found two men from Lohba in the Mustang 
district, north of Muktiiiath. These men had gone bej'oiid, to the 
north of Tadum, for salt and were returning with it. The Zaskari 
managed to make tlieir acquaintance, and on hearing that he was a 
Bisahiri (or man of Koonoo) going to worship at Muktinath, they 
agreed to take him with them. Their salt was laden on about sixty 
yaks, each carrying from 1 to 2 maunds (120 to 160 lbs) . The two 
men were able to manage this large number of yaks as the road was 
a good one. 

From Likehe they ascended gradually over a great plain or p>la- 
teau, with plenty of grass and scrub j the latter making good fuel 
even when green. Three easy marches took them over this jdain 
and landed them at Lohtod, four or five miles beyond or south of 
the Himalayan watershed. The plain had a few small knolls on it, 
but was otherwise fiat or undulating. The ascent, even up to the 
watershed,, was very slight indeed. From the pass, which the man 
hardly thought worthy of calling a j^ass, there was a slight descent 
or four or five miles. He got a good view of Lohtod, a wllage of 
sixty houses surrounded by a number of scattered houses, which he 
thought might make a total of several hundreds : the houses were all 
built of sun-dried bricks. He noticed a great many fields, and 
found that they cultivated barley, hxiekwheat, mustard, radishes, and 
a small proportion of wheat, all. indicating a moderate altitude, 
though the only trees visible were two or three poor willows. This 
is confirmed by the easy slope of the ground to Muktinath, which 
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the 2nd P n n cl i t found to be 13, 100 feet. The next clay the Zaskari 
reached Loh-mantang, "where the Loh Gyaiho (or Eaja) lives in a 
stone fortlet, near a small to^ivn of some 200 houses, siUToimded by a 
great deal of eiiltiyatlon. 

From Loh-mantang tliree days’ easy march landed the Zaskari at 
Muktinath. On the route he passed a large Tillage called Asrang, 
where the Gyalbo has a house, and at every three or four in lies he 
saw a group of a few houses, mostty to the west of his road, but he 
met with no tents south of the Himalayan watershed. 

Mnktiiiath (or Lolieliumik) stands in an open spot, witli 4 vih 
lages of about 50 houses each, lying a mile to the soiiih of the shrine. 

The Zaskari has given some larther roiites vdiiAi are now and 
wiU no doubt prove useful hereafter. Tlie route give]! above is 
more especially interesting, as giving another line across tlie Him- 
alayas : it makes the crest very mnch as given in the map with 
the report of the Pun d i t Is explorations, and sho ws how very 
far behind, or north of the great peaks, the Himalayan watershed 
actually hes, and what a great breadth the highest p^arts of the 
range cover. 

Another expdorer was employed to the oast, who made a route-* 
survey of 1,190 miles in length, advancing by one route G40 miles 
and returning by another 550 miles in length. 

A small portion of this man’s route wa>s cpiite new, as he ma«* 
iiaged to penetrate hehind or north of the great Mount Everest 
peak. His pirogress in that direction was cheeked by the obduracy 
of the Lhasa officials on the Tingri-rnaidan. As far as it goes 
this portion of the route is, however, interesting, insomuch as it 
gives another determination of the Himalayan Avaterslied, mid 
throws a little more light on that part of the mountains whi(h, lies 
behind or north of the great p>eaks, seen fi*om tlie Ilindustaii side. 

The remainder of the route is in a great p>art new j hut some of 
the former explorations went over p>ortions of the same ground, 
and the positions of several pdaees have been entered on pub- 
lished maps from various information, though hitherto without 
any regular connection. These new routes will supiply the neces- 
sary connection, and when combined with former explorations, wiill 
add much towards the elucidation of the Eastern Himalayas. 
A map will be prep3ai’ed oh. tMs, basis^ but no reference can for 
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obvious reasons be made to names wbilst tiie TTork is in 
progress, tlio explorers Ixaving been soanewliat impeded by the 
publicity given to tlie results of former exjieditious. 

On the liortli •western frontier of India a Mabommedaii gentle- 
man, generally known as tlie M i r z a, lias been employed for some 
time ill exploring tlio countries beyond the Hindoo -Ivoosli, the 
Miistagli, and Ivarakoraiii ranges. Tiio M i r z a was regularly 
trained, and having ae(;[iiired the necessary facility in tlie use of a 
sextant, and in ilio method of roiite-vsnrveying practised in these 
explorations, was started on an expedition via Afghanistan. He 
made his way to Caudaluir; but there his pixigross was for a time 
arrested pv'ing to tlio war which residted in re-seating the Amir 
Ali on the Cabul thiH>ne- 

The Mirza, it may be as well to state here, was one of the lads 
brought originally from Herat by P o 1 1 i n g e r, and had received a 
partial English education,* by which he has ben eh ted considerably. 
Being a native of Afghanistan he has kept up his acquaintance 
with that country, and though for some time in the British service, 
has spent the greater part of his life in that country. Ilis former 
residence in Cabul more es^iceially favoured him, and he was at 
once able to accompany the Amir. He witnessed various actions 
that took idacG dming the Amir’s advance from Caiidaliar, and 
sux>plied our Government with accounts of tliern and the general 
state of aifairs ; accounts which at the time were rather valuable, 
as it was di’Mcult to get any other accurate information. The Mirza 
was detained for some time at Cabul, owing to the disturbed state 
of the country, Init ultimately was able to over to Badukslian, 
thence he ascended, tiiroiigli the Valley of the Oxus, to 

Lieutenant W o o d ’ s Sirikul (or Victoria) Lake. Prom this lake lie 
made Ms way through a jmrt of Sirikul district to Tashlnmgan, 
crossing the watershed which divides the Oxus from Eastern Tnr- 
Mstan. At Taslikiirgan, he was iiiaced in a sort of open arrest, 
being allowed to do what he pleased, though always watched. 
Prom Tashkurgan he made his way over the mountains direct to 
Kashghar, still accompanied by men from Tashkurgna, who insisted 
upon seeing Mm into Kashghar; fortunately they did not interfere 
with Ms using Ms instruments, and he was able to continue his 
route-survey, 


60 


He^wrt on TrmiS’-Hmalmjan Exiohratlom^ 

At Xasligliar lie was detained for some time bj tlie Koosli-Begiej 
or Atalig Gliazi. He asked for permission to go on to EZoMian, 
blit it was refused; and lie was ultimately glad to be allowed 'to 
return ria Yarkimd and the Karakoram pass to Ladak, and thence 
into British territory. 

The M i r z a has just returned, and there has only been time to 
roughly plot his routes, which are complete from Cabiil to Ivasli- 
g’har, and from the latter to the vicinity of the Karakoram. 

His route from the Sirikul lake to Kashghar, is entirely new, 
and to be the most interesting portion of his work. It 

may x'>erhaps throw some light on M a r e o P o 1 o ^s route from 
Europe to China, as that traveller stated that he went direct from 
Biidukshaii to Kashghar without 2 )assiiig through any larger town. 

No xiartieulars can be given as to the M i r z a ’ s work, hut the 
whole of his route “Surveys, &c. will he reported on as soon as they 
have been worked out and tested. 

With reference to farther explorations, an attempt wiU be made 
to advance farther along the margin of the Aksai Cheen, or great 
white desert, and if possible to cross it, and generally to explore 
farther east towards the end of the great wad of China ; but the 
jealomsy of the Ohino-Tibetan officials renders >sueeess very doubt- 
ful. 

Expeditions are being organized to carry the explorations still 
farther to the north of the Iliiidoo-Koosh, so as to account for the 
geograj)hy of the upper branches of the Oxus, of the Pamir Ste 2 ii:)e, 
&c. ; and there is some chance that in the present state of Afghaiii- 
stanjitwill be |}ossible to carry out these 2 »rojects and thus to reduce 
the absolutely unknown ground in that direction to a small area 
within a reasonable time. 

Further routes will be made with a view to complete our know- 
ledge of the geogra^diy of the Eastern Himalayas; and it is hrped 
that the obstacles in that direction may be surmounted within a 
short time. 

The total length of route-surveys amounts to 1,820 miles with 66 
latitudes and 61 heights of various places. The area of altogether 
new ground of wliieh the geography has been determined, is about 
20,000 sg[uare miles, irrespective of a very large area of partially 
new country, for the geography of which improved materials have 
been collected. . 
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Mslract of the BemlU of the Meteorological Olsermt lions 

taken at the Surveyor General’s Office, Calcutta, 
in the month of November 1869. 

Latitude 22° 83' I" North. Longitude 88° 20' 31" East. 
Height of tiie Cistern of tlie Standard Barometer ahove the sea lore], 18.1 1 feel.. 
Daily Means, &o. of the Observations and of the Hygronietrical elemcn ts 
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.9e36 
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.143 
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Ixxxlv M'ei-eoroloffical Ohser 


AUtrad of the Results of the I lour h/ Meteorological Observations 
taheu at the Surveyor GeneraVs Office , Calcutta^ 
iu the wont% of November 1869. 


Daily j\i'en,as, 4c. of the 01)sei‘vatioiiS and of tlie Hygroinetrical elements 
clepeiideiii: iliereon.-— 
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...III llic H'ygromelrieal elements are computed by tlie Greenwich Constants, 
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Ads Ir act of the Jlesidls of the lloiirh/ Meteorological Ohserrations 
taken at ike Snrvegor GeneraVs Office, Calcutta, 
in the month of Novemher 1869. 


Hourly Means, &e. of tlie Obsorrations and of the ITygronietrical eleinenU 
dependent iliereoii. 
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The Mean Height of tlie Barometer, as likewise the Pry and Wet Bulb 
Thermometer Means are derired from the ohserTations made at tlie seyeral 
hours durhig the month. 
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Mekorological OMe^ 


Abfilract of the BesuUs of the llourUj Meteorological Ohservallom 
iahen at the Snrvegar QeneraVe Office, Calcutta, 
in the month of November 1869 . 


Ifonrly Means, &c. of tlie Obserratioiis and of the Hygrometrical elements 
dependent tliereon. — (Conti nned.) 
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All tlie H 3 ?^g‘rometrical elements are computed by tlie Greenwich Constants. 
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AhMmct of the Restdts of the Iloiirly Meteorological Ohservations 
taken at the Surveyor GeneraVs Office^ Galentia^ 
in the month of November 1869. 

Solar Eadiation, Weather, &c. 
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clear afterwards. Slightly foggy 
at 5 & 6 A. M. 

24 

115.5 

... 
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Meteorological Oherva Horn, 


Aldract of the BemiUs of the Hott-rlg Meteorological Oiserratiom 
taken at the Survegor GeneraVs Office^ CaUii it a ^ 
in the moniih of iNovember 1869. 

Solar Eadiation, Weatlier, &c. 
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MefMrologm^^^ 

Abstract of the liesulis of the llourlg Meteorological Observations 
taken at tlie Survegor General^ s Office fCalcuilq^ 
in the month of November 
Monthly Besults. 


Indies. 

Mean lieigiifc of tlie Barometer for the niontii... ... ... 29.996 

Max. height of the Barometer occurred at 9 a. m. on the 12th. ... 30. 145 
Min. height of tlie Barometer occurred at 3 p.m. on the 30th. ... 29.843 
of the Barometer during the month ... ... 0.302 

Mean of the daily Max. Pressures ... ... ... ... 30.067 

Pitto ditto Min. ditto ... ... ... ... 29.941 

Mean dailg range oi the Earonieter during the month^' ... ... 0.126 


Mean Dry Bulb Tliermometer for tlie month 
Max. Teniperature occurred at 2 p. m. on the 25th. 

Min. Temperature occurred at 6 a. M, on the 22nd. 
JExtreme range of the Temperature during the month 
Mean of the daily Max. Temperature ... 

Ditto ditto " Min, ditto, 

Mean dailg range of the Temperature during the month... 


Mean Wet Bulb Thermometer for the month ... ... ... 66.3 

Mean Dry Bulb Thermometer aboye Mean Wet Bulb Thermometer 7.0 
Computed Mean Dew-point for the month ... ... ... 60.7 

Mean Dry Bulb Tliermometer above computed mean Dew-point ... 12.6 

Inches. 

Mean Elastic force of Yapour for the month ... ... ... 0.536 


Troy grain. 

Mean Weight of Yapour for tlie month ...^ ... ... 5.84 

Additional'Weiglifc of Yapour required for complete saturation ... 3.00 

Mean degi*ee of humidity for the month, complete saturation being unity 0,06 

o 

Mean Max. Solar radiation Tliermometer for the month ... 119.5 


Inches. 

Kained jNTo days, — Max. fall of rain during 24 hours ... ... INTii 

Total amount of rain during the month ... ... ... jN'ii 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... IN’!! 

Prevailing direction of the Wind W.byK.&W.N,W. 


o 

73.3 

85.0 

62.0 
23.0 

81.3 

66.4 
14.9 


Abstract of the Results of the Sourly Meteorological Observations taken at theSurveyor General’s Office, Calcutta, in the month of Row. 1869. 
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Meteor olog ica I Oheermtiom, 


xei 


Aistracl of the HesuUB of the Iloiirlg Meteorological OlseToatiom 
taimn a^/the StmegoT GeneraVe OfleCf CalmUa^ 
ill the month of Beceniber 1869. 

Latitude 33' r North, Longitude 88'^ 20' 34.'" East. 

Height of the Cistern of tlie Standard Barometer above the sea level, 18.11 foat» 

Bailj Means, &c. of the Observations and of the Ilygrometrical elements 
depeodeiit thereon. 


liange of tlie Barometer 
during the day^. 




jlhinge of the Tempera^ 
j lure during the day. 


Min. 

iDiff. 

1 

o 

o 

66.0 

13.5 

66. -1‘ 

‘ 10. 1 

G3.U 

j 36.0 

01.5 

1 15.9 

Olio 

I 19.0 

60.0 

1 1 7.6 

59,5' , 

17.2 

61.5 

' 17.2 

G2.7 

15.0 

6i,0 

16.5 

Oi.5 

17.8 

CI.O 

17.7 

61,0 

17.0 

61.0 

15,7 

60.4 

.16. S' 

5S,8 

17.2 


3 9.1 

60.5 1 

17.0 

60.5. j 

15.7 

GO.S 1 

15.0 

07.3 f 

32.1 

ci.i ■ 

15.1 

62.4s 1 

14.0 

01., 2' j. 

15.8 

oo.o 1 

18.0 

60.5 : 

1S.3 

62.2 j 

14.8 

61.4 ! 

16.0 

62.1 : 

15.5 

56.8 

17.0 

57.2 

16.8 


mr of the Barometer, as likeTvise the Dry auTwet mih 

^ermometer Means are denied, from the lxourly oteerratiis, mSc dliJ^ 


xcii Meteorological Ohservations^ 


Alstract of the JResnUs of the llotirlg Meteorological Oleervatlom 
ialmi at the Surveyor GeneraVe OJicCy Calcutta y 
in the month of Decemher \%%%. 


Daily Means, &c. of tlie ObserTations and of the Hygrometrical elements 
dependent thereon, — (OonUnued.) 


Date. 

Mean Wet Bulb Ther- 
mometer. 

43 

© 

1 

'i 

1 

P 

Computed Dew Point. 

4 ) 

P 

<D 

n.a 

p 

Mean Elastic force of 
vapour. 

MeanW ei glit of V apour 
in a Cubic foot of air. 

Additional Weight of 
Yapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

0 

0 

0 

Inches. 

T. gr. 

T.gr. 


1 

6 G .9 

4.6 

63.2 

8.3 

0.582 

6.39 

1.99 

0.76 

S 

64.7 

6.0 

69.9 

10.8 

.521 

5.72 

2.46 

.70 

3 

63.4 

6.3 

58.4 

11.3 

.496 

.46 

.47 

.69 

4 

61.2 

6.8 

55.8 

12.2 

.455 

.03 

.50 

.67 

6 

60.8 

7.0 

55.2 

12.6 

.445 

4.92 

.56 

.66 


60.5 

7.1 

54.8 

12.8 

. 4-40 

.85 

.59 

.65 

7 

61.2 

6.3 

56.2 

11.3 

.461 

6.10 

.32 

,69 

8 

63.4 

6.0 

58.6 

10.8 

.499 

.50 

.30 

.70 

9 

63.3 

6.3 

58.2 

11.3 

.493 

.43 

.45 

.69 

10 

02.9 

5.9 

58.2 

10.6 

.493 

.43 

.28 

.70 

11 

63.4 

6.1 

• 58.5 

11.0 

.498 

.48 

.40 

.70 

12 

62.6 

6.9 

57.1 

12.4 

.475 

.23 

.65 

.66 

IS 

62.2 

7.0 

56.6 

12.6 

.467 

.14 

.67 

.66 

14 

61.6 

6.7 

56.2 

12.1 

.461 

.08 

.52 

.67 

35 

60.5 

7.1 

54 B 

12.8 

.440 

4.85 

.69 

.65 

16 

60.1 

6.7 

54.7 

12.1 

.438 

.85 

.41 

.67 

17 

61.8 

6.7 

56.4 

12.1 

.464 

5.11 

.54 , 

.67 

18 

61.1 

7.2 

55.3 

13.0 

.447 

4.94 

.66 

M" ■■■ 

19 

61.4 

6.1 

56.5 

11.0 

.465 

5.14 

.28 

.69 

20 

63.7 

5.7 1 

58.1 

10.3 

.491 

.42 

. 20 ' 

'■■■ .■. 7 P : 


66.1 

5 . 5 . 

61.7 

9.9 

.554 

6.07 

.33 


22 

65.7 

5.3 

61.5 

9.5 1 

.550 

.04 

,.21 

. 73 ; 

2 S 

61.7 

7.3 

55.9 

13.1 1 

.456 

5.03 

'■ ■.:'. 73 '.'- 

.65 

24 

60.8 

7.2 

55.0 

13.0 

.442 

4.89 

■ ■■ . 64 ''':.' 

.65 

25 


5.7 

57.8 

10.3 

.486 

5,37 

.18 

. 7 r 

26 

^ i : 62 - 7 ^ V 

6.3 

57.7 

11.3 

.485 

.34 

. 42 V'V 


27 

61.9 

6.5 

56.7 

11.7 

.469 

.16 

'■'..■'r . 46 :':v 


28 

60.3 

7.7 

54.1 

13.9 

.429 

4.74 

'■'. 79 --:' 

.63 

29 

60.6 

7.7 

54.4 

13.9 

.434 

■MB-":' 


.63 

SO 

56.7 

7.9 

50.4 

14.2 

.379 

.22 

.66 

.62 

SI 

56.5 

7.6 

49.7 

14.4 

.870 

.12 


.62 


All the Hygrometrical elements are. comi|j;ited by the Greenwich Constants, 


Meteorological Oisermtions, xeiii.. 


.Aislrmt of the Mesidts of the Sotivlg Meteorological Ohservatione . 
taken at the Surveyor GeneraVs Of Ice ^ Calcutta^, 
in the month of December 1869. 


Houi’lj Means, &c. of tlie Observations and of tlie Ilygrometrical elements 
dependent tliereon. 



Mean Height of 
the Barometer at 
32°Faht. 

Bange of the Barometer 
for each hour during 
tl^e month. 

wl 

<D 

Eange of the Tempera- 
ture for each hour 
during the month. 

Hour. 

Max. 

Min. 

1 Diff. 

P| 

ri o 

Max. 

Min. 

DiJT... 


Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

o 

Mid- 









niglit. 

29.992 

30.054 

29.886 

0.168 

65.1 

' 69.8 

59.8 

10.0 

1 i 

.985 

.048 

.881 

.167 

64.4 

69.0 

59.0 

10 0 

2 

,979 

.042 

.880 

,162 

63-8 

68.5 

58.8 

9.7 

3 

.973 

.037 

.877 

.160 

63.1 

67.4 

58.4 

9.0 

4 

.969 

.042 

.871 

.171 

62.5 

67.4 

58.2 

9.2 

o 

.979 

.058 

.875 

.183 

62,0 

67.3 

57.5 

9.8 

6 

.993 

.078 

.887 

.191 

61.5 

67.3 

57.0 

10.3 

7 

30.013 

.087 , 

.899 

.188 

61.4 

67.4 

56.8 

10,6 

8 

.041 

.114 

.936 

.178 

63.3 

68.5 

58.8 

9.7 

9 

.065 

.134 

.954 

.180 

66.5 

70.5 

61.5 

9.0 

10 

.069 

.139 

.957 

.182 

70.3 

73.6 

64.5 

9.0 

11 

.050 

.114 

.943 

.171 

73.4 

76.4 

68.0 

7.9 

Hoon. 

.019 

.085 

.911 

.174 

75.3 

78.0 

70.2 

7.8 

1 

29.985 

.052 

.875 

.177 

76.6 

78.8 

72,0 

6.8 

2 

.959 

.021 

.851 

.170 

77.5 

79.5 

73.3 

6.2 

3 

.944 

.006 

.834 

.172 

77.6 

79.6 

74.0 

5.5 

4 

.940 

.Oil 

.832 

.179 

76.2 

78.5 

72.0 

6.5 

5 

.947 

.023 

.839 

.184 

74.7 

77.0 

70*7 

6.3 

6 

.958 

.030 

.845 

.185 

71.9 

74.8 

68.0 

6.8 

7 

.975 

.041 

.863 

,178 

70.1 

73.0 

66.0 

7,0 

8 

.991 

.057 

.880 

.177 

68.5 

71.5 

63.5 

8.0 

9 

30.004 

.068 

.894 

.174 

67.3 

70.5 

63.0 

7.5 

10 

.009 

.072 

.899 

.173 

66.3 

69.6 

61.5 

8.0 

11 

.003 

.059 

.890 

.169 

66.4 

68.8 

60.0 

8.8 


Tlie Mean Hoiglit of tlie Barometer, as likewise ilie Dry and Wet Bnib 
Tiiermometer Means are derived from tlie observations made at tbe, several 
bours "during tbe montii. 


xciv Meteorologiml . Ohservatiom. 


Ahlract of ike Besulfs of the Motif Ig Meteorological Olservation^ 
iahen ai ike BuTvegor GeneraVs Office^ Calcnitay 
in the month of Becemher 1869 . 


iloiirlj Means, kc. of tlie Observations and of tbe H3^grometrical elements 
dependent tbereoii. — (Coniimied,) 


Hour. 

rO 

P, ■ 

-+a . 

O, ^ 

s 

PJ ■ S' 

C3' Q 

M S 

+3 

0 

c 

1 

p 

' 

B 

‘o 

o 

R 

o 

pi. 

s 

o 

O 

o 

R 

O' 

o 

d 

o 

R^ 

Mean Elastic force of 
VaT>oiir. 

o 

p o 

o o 
"S 'zP 

a ^ 

Additional "Weiglit of 
Vapoirr required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 

Mid- 

0 

0 

0 

o 

Inches. 

T. gr. 

T. gr. 


niglit. 

61.2 

3.9 

.^8.1 

7.0 

0.491 

5.45 

1.44 

0.79 

1 

G0.7 

3.7 

57..4 

7,0 

.480 

.33 

.41 

.7.9 

2 

60.2 

3.6 

57.0 

6.8 

:,473 

.27 

.34 

.80 

8 

59.7 

'3.4 

56.C 

6.5 

.467 

.21 

.26 

.81 

4 

59.;3 

■■ 3.2 

5;b4 

G.1 

.484 

.18 

.17 

.82 

6 

58,8 

3.2 

55.9 

6.1 

.458 

.10 

.15 

.82 

C 

58.0 

3.0 

65.8 

.5.7 

.455 

.09 

.07 

.83 

7 

6S.4 

3.0 

55.7 

5.7 

.453 

.07 

.07 

.83 

8 

59.0 

3.7 

66.3 

7.0 

.462 

.16 

.35 , 

.79 

1) 

Gi.2 

6.3 

67.0 

9.5 

.473 

,23' 

.98 

.73 

30 

63.0 

7.3 

57.2 

13.1 

.476 

.23 

2.85 

" .65 

11 

63.8 

9.G 

66.1 

17.3 

.459 

.,.02 

' '3.85 

.57 

IToou. 

641 

11.2 

66.3 

19.0 

.462 

.03 ' 1 

437 

'.54 

1 , 1 

641 

12.2 

65.9 

20.7 

.456 

4.94 

.83 

.51 

2 

647 

12.8 

I • 55.7 

21.8 

.453 

.90 

5.14 

.49 

3 

61.3 

13.2 

55.1 

22.4 

.444 

.82 


.48 

4 

63.8 1 

12.4 

55.1 

21.1 j 

.414 j 

.83 . ' 

4.83 

JO 

5 

042 f 

10.5 i 

56.8 

17.9 

! .470. J 

! 5.12 

.11 

.56 

6 

Gi.6 : 

7.3 1 

58.8 

13.1 

! .603 . 

.50 

2.98 

.65 

7 

63.9 

0.2 i 

58.9 

11.2 

.504 

■ '.55' 

.48 

.69 

8 

63.2 

0.3 ! 

59.0 

9.5 

.508 

.68 

.07 

.73 

9 

62.1 

4.0 

58.5 

8.8 

.498 

.50 

1.87 

.75 

10 

648 

4.5 

5S.2 

8.1 

.493 

.46 

.69 

.76 

11 

61.2 

4.2 

57.8 

7.6 

.438 

.39 

.56 

.78 


All fciie Hj grometrical olemejits axe computed by the Gi’eeawich Constants, 


Meteorological Observations, s:c¥ 

Abstract of the ResttUs of the Ilonrly Meteorological Ohservaiions 
talce7i at the Surveyor GeneraVs Office, Calcutta^ 
in ike month of December 1869. 


Solai* Eadiation, Weatlier, &c. 



1- 

.©O' 
tfj> . i 
CS O ! 

WiKD. 




e3 

P 

JC-| 

1 

PS 4..D Pi 

Hjei - 

PreTailing 

direction. 

© 

© 

PM 


General aspect of tbe Sby^ 

1 

2 

■s 

4 

6 

6 

7 

0 

120.0 

■118.5 

116.5 

113.0 

110.5 

116.5 

110.0 

Inclies 

W.byN.&W.bjS. 

W.byS.&W.bylS"'. 
W.byN.&W.INlW 
W. i^. W. 

W. K'W. <&W. 

[W. IN’. W. 
S,W.,*\¥, 8.w:& 

WNW.&IN.N.W. 

lb 

Miles 

21.3 

48-4 

76.4 
100.0 

96.0 

50.2 

63.7 

Clear to 10 a. m. wi to 

2 p. M. clear afterwards. Eog- 
gy from 6 to 9 a. m. 

Clear. 

Clear. 

Clear to 2 p. m. \i to 5 p. m., 
clear afterwards. 

Clear to 6 A. M. \i to 3 P. M. 
\-_i to 6 p. M. clear afterwards. 
Slightly foggy at 4 & 5 a. M. & 
from 6 to ll p. m. 

Clear. Slightly foggy from 4 
to 6 A. M. 

Clear. Slightly foggy from 3 

8 

112.8 


N’.N.W.&N.N.E. 


92.1 

to 6 A. M. 

Clear. 

9 

113.0 


N.N.E.&W.byK. 

... 

107.7 

Clear. Slightly foggy from 

10 

111.2 


W. 


51.0 

7 to 11 p. M. 

Clear. Slightly foggy from 

11 

115.2 


W,N.E.&N.by E. 


49.3 

midnight to 7 am.& 7 to 11 p.bi. 

^ Clear. Slightly foggy at mid- 

12 

114.0 ; 


E.KE.&N.byE. 


100.6 

night & 1 & from 5 to 7 a.m. 

7 to 11 P. H. 

Clear. Slightly foggy from 8 

13 

112.5 


[N.byE. 
E.IN’. E,KN.E.& 


116.6 

to 11 P. M. 

Clear. 

14 

112.6 


NbyE^KE.&JN*. 


158.7 

Clear to 8 a. m. \i after- 

16 

112.0 


N.byW. &]sr.W. 

1.6 

114.0 

wards. 

Clear. Poggy at 10 & 11 p. m. 

16 

112.0 


N.W. & W. by S. 

... 

89.6 

Clear. Slightly, foggy at 

17 

113.5 


W.byS&W.K.W. 


79.1 

midnight & from 7 to li p. m. 
Chiefly clear. Foggy from 7 

18 

115.0 


W.S.W.&WbyF. 


94.3 

tollP. M. 

Clear.Foggy from 7 to 11 pit. 

19 

114.0 

.. . 

WbyN.&W.JN.W 


74.2 

Clear. Foggy from midnight 

20 

111.0 


W.byN.&N.W. 


83.8 

to 6 a. m. & at 11 p. M. 

Clear to 8 a. m. Vi after* 

21 

115.0 


iNEW.&W.S.W. 


44.0 

wards. Foggjr at 7 a. m. 

\i & '\_-.i to 7 A. M. Vi to 5 

22 

. 113-0 


W.S.W&IN.IN’.W. 


69.9 

p. M. clear afterwards. Slightly 
foggy from 5 to 8 a m. & 7 to 
9 P. M. 

Chiefly clear. 

23 

, 112.0 

» . ♦ ■ 

E. &F: 


178.1 

Clear. 

24 

.. 116.0 


N,]N:byE&NbyW. 

1.2 

163.2 

Clear. 

26 

1 115.3 

... 

iNbyW,WjNW&N 


95.2 

Clear, 



Meteorological Olservat ions. 


xcvi 


distract of the Results of the Hourly Meteorological Olservatiom 
taken at the Surveyor GemraVs Office^ Calcutta^ 
in the month of Recemher 1869 , 

Solar Eadiafci on, Weather, &c. 

Sd . Wind. 

^ § rS T- 

S Prevailmg y I (General aspect of tlie Sty. 

^ direction. p| 

o Inches 

26 114.5 ... F. & K K E. ...189.2 Clear. 

27,115.5 ... II.N. E. ... 88.9 Clear. 

28 112.5 ... H. 1^. E. ... 154.5 Clear. Slightly foggy from 

^ 6 to 11 p. M. 

39 114.8 ... NNE,IS'&]Nr.byW. ... 164.4 Clear. 

10 114.5 ... & N. by W. ... 144.2 Clear to 3 a. m. \i to 6 P. m 

^ ^ clear afterwards. 

11 114.5 ... N, by E, & jST.W, ... 118.7 Chiefly clear. 


\i Cirri, — i Strati,^: 
Cirro cumuli. 


4 Cumuli, v—i Cirro-$trati, 


i Oumulo strati,^! JN'imhi 


Meteorological Ob^ermlionh xc vii 

Abstract of the Besults of the Ilourlg Meteorological Observations 
taken at the Surveyor GeneraVs Office^ Calcutta^ 

,'iu the month of December 1869. 

Monthly Eesuits. 


Indies.' 

Mean liei gilt of tlie Barometer for tlae montli... ... .,, 29.993 

Max. lieight of tlie Barometer occurred at 10 a. m. on the 28tli. ... 30.139 
Min. height of the Barometer occurred at 4 p. m. on the 3rd, ... 29.832 
Dxireme range of the Barometer during the month ... ... 0.307 

Mean of the daily Max. Pressures ... ... ... ... 30.070 

Ditto ditto Min. ditto ... ... ... ... 29.939 

Mean daily range ot the Barometer during the month ... ... 0.131 


o 


Mean Dry Bulb Thermometer for the month ... ... ... 68.5 

Max. Temperature occurred at 2 & 3 p. m. on the 1st & 2nd. ... 79.5 

Min. Temperature occurred at 7 A. M, on the 30th. ... ... 56.8 

mwr/e of the Temperature during the month ... ... 22.7 

Mean of the daily Max. Temperature ... ... ... ... 77.6 

Ditto ditto Min. ditto, ... ^ ... 61,3 

Mean daily range of the Temperature during the month,, . ... 16.3 


Mean Wet Bulb Thermometer for the month ... ... ... 62.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.5 
Computed Mean Dew-point for the month ... ... ... 56.8 

Mean Dry Bulb Thermometer aboye computed mean Dew-point ... 11.7 

Indies. 

Mean Elastic force of Yaiiour for the month ... ... 0.470 


Troy grain. 

Mean Weight of Yapotir for the month ... ... ^ ... 5.18 

Additional Weight of Yapour required for complete saturation ... 2.47 

Mean degree of humidity for the month, complete saturation being unity 0.68 

■ ■ ■ ■ o 

Mean Max. Solar radiation Thermometer for the month ... 114.1 


Inches. 

Pained no days, — Max. fall of rain during 24 hours ... ... Nil 

Total amount of rain during the month ... ... ... Nil 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ... ... ... ... Nil 


Prevailing direction of the Wind, N.N,E.,W.byN.<feW.N,W. 


xcvni 


Meteorological Observations. 
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No. II— 1870. 


On some new or imperfeotly kkoto Indian Plants, — 

% S. Kitrz, Esq., Curator of the CalmUa Herharium. 

[Received 12fcli December, 1869, read 5tb January, 18/0.] 

(Witli plates V~VII.) 
lUmUMCULA aUJEJ. 

1. Clematis florihimda, Kurz, in Seem. Jonrn. of Bot., V, 
240. — Tills specific name is to be changed, as Mr. Benthani 
lias given previously the same name to a Peruvian plant. I now 
propose to call the >species C, suhmihellatm 

AjS’OWACUJE. 

2. Uvaria W a 1 L, Gat. 6486, is united with Z7. maero-- 

phjlla^ Box b., by the authors of the Plora Indica, but it certainly 
is different from that species. It is identical with B 1 u m e ’ s Z7. 
ovalifoUa which is, in my opinion, a good species. 

8, Umria SamiUoni% H f . et Th., Pi. Ind., I, 96. — Some 
forms of this are so near to Anomianthm heterocarpus, Z o 1 1.', 
(Uvaria heterooarpa, BL ?) that I should be inclined to unite both, 
but I have no fruits to compare. 
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4. Miliusa EoxhurgMana, "Ki, et T Icl., FI. Ind., I, 150. — This 
has a solitary erect OYule, quite similar to that of IhmntJius mctans^ 
to which it shows close resemblance ; it will, therefore, be necessary 
to refer the former to the same genns, and as Uvaria dioica^ R o x** 
burgh, FL Iiid., II, 659, is identical with it, the species may be 
called iPhceanthus dioicus. 

MENIBPERMACMM 

5. Pacliygone dasycarpa, n. ^Jp.—Frutex scandens, ra- 
mniis novellisque tomentosis ; folia ovalia, I J — 2 poll, longa, pet- 
iolo gracili tomentello i — -1 poUicari snjffnlta, obtnsinscnla, v. rarins 
emarginata, mucronidata, coriaeea, glaberrima, nervosa, lucida ; 
racemi pedicellique crassi, flavieante tomentosi ; drupae oblique 
obovales, dense fiavieante tomentosge, pisi majoris magnitudine.— 
Siam, Kanbiin (T e y s m a n n in Hb. Bog. No. 5993.) 

Besides the very different indumentum of the drupes and inflo- 
rescences the shape and nervature of the leaves dififer considerably 
from those of jP. 

Tinomiscium pyrrholotryixmllsliq^., in Ann. Mus. Lugd. Bat., 
lY, 81 = lYwow. phytoeremideSf Kurz, in Tydsch. Nat. Vereen. 
XXY. 

CAPPARWEJE, 

6. Capparis roydsisofolia, n, Fmtex scandens, g ia- 
berrimus ; folia oblongav. elHptico-oblonga, breve et crasse petiolata, 
basi rotundata v, obtusa, apice obtusiuscuia et mucronata, sub- 
coriaeea, 6-8 poll, longa, glabra, in sicco fiavescentia, subtus nervis 
prominentibus percursa et laxe reticulata ; aculei stipulares, breves, 
patentes, stricti ; flores 4— 5-ni, supra foliorum axilla orientes, breve 
pediceHati, racemum terminalem formantes ; sepala marginibus 
lanata ; petala cire 6 lin. longa, obovato-lanceolata, floccoso-pube- 
rula ; gynophorum abbreviatum, circ. i lin. longum, unacum ovario 
glaberrimum ; stamina numerosa ; baccse. . . — Siam (T e y s m a n n, 
in Hort, Bogor.)-— A very distinct species, closely resembling in 
foliage Boydsia suaveolens, 

7. Capparis flavicans, sp. — Frutex habitu Cadahm Indi- 

C 0 f novellis omnibus unacum foliis fiilvo v. flavicanter tomentosis, 
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aciileis brevissimis^ reetis, patentibus armatus ; folia yariabiiia, 
obovata, obloiiga v. subcuneato-obovata, basi rotundata, acuta v. 
obtusa, breve et gracile petiolata, i — 1, rare poll, longa, retusa 
V. obtiisa, cbartacea v. coriaeea, juniora dense fiilvo-pubeseentia, 
mox glabresceiitia, nervis subtus prominentibiis ; liores parvi, 
solitarii v. gemini, pedicellis 6-8 lin. longis dense fulvo-tomentosis 
suffulti, vulgo in apicibns ramulorum brevium tomentosorum siti 
et saejiius racemum v, eorymbnm spurium formantes ; sej)ala deiise 
fiilvo-tomentosa ; petala extus glabra, intus dense lanata, circ. 4 Hn. 
longa ; gynopborum erassuni cum ovario dense fulvo-tomentosum ; 
baeeee pisi maximi magnitudine, pubernlse, ovatee, apiciilatee, 2- 
loeulares, loculis monospermis. — Siam, near tbe village Kanldan, 
Eadburi (T e y s m a n n in Hb. Bog.) 

VIOLA 

8. Alsodeia longiracemosa, n. 5J?.~-Arbuscula parva v. 
frutex glaberrima ; folia decidua, oblongo-lanceolata, breve et gra- 
ciliter petiolata, utrinque acuminata, serrata, cliartaeea, glabra ; 
racemi elongati, 3-5-poU. longi, parce puberuli ; dores parvi, vires- 
cente-albi, pedicellis strietis longiusculis suffulti ; calyx puberulus ; 
capsulse pedunculatse, glabrse. — Martaban (Dr. Brandis.) 

FOLYOALUJEJ. 

9. Toly gala arvensis, W i 1 1 d.—Tbere exists great uncertainty 
amongst tbe different varieties of tbe above species and others near- 
ly allied to tbern, especially witb regard to P. trifiora of L i n n d. 
Mr. Edgeworth has seen tbe authentic specimens of P. trifiora^ 
and declares them to be P, rosmarinifolia. If this be tbe case, 
P. arvensis would ready have to be identified with P. triflora, as Dr. 
Anderson has done in bis “ Elorula Adenensis f but P, Vahli- 
ana, eriopUra and their allies cannot, in that case, be connected 
with it, on account of tbe very different structure of tbe wings. 
By tbe form of tbe latter many Indian forms, now described under 
different names, might be brought together into natural groups. 
Thus we should obtain for tbe group with thick herbaceous 
green and acuminated sepal-wings, P. glomerata and P. arvensis 
with a long series of synonyms, all these having short raceme® | 
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tliose with elongated racemes would be P. dliata, WA., P. elongata^ 
Hey 11 e (including P. macrostachja) and P. WigltUana^ •which latter 
requires close comparison with the former. — The other group with 
('oloiireci thin obtuse and usually petal-like -wings would comprise 
P. Vahliana, P. Reyneana and P. Jatana (the 2 latter specie^s being 
rather too closely allied), P. Fersicaria and P. elegans (including P. 

H assk.). The latter species forms to some degree a 
connecting link between the two grouxos. 


GUTTIFEB^M, 

10. Bmcstigma falrile, Miq., Siixopl. EL Sumatr., 496, {Oar- 
einia fabrile, ejusd., in Ann. Mus. Lugd. Bat., I, 808), is not different 
from O. cornea, L, 

1 1 . XanthoGhymus cannot be retained as a genus, different from 
Garcinia, for there occur pentamerous and tetramerous flowers 
on the same tree of X, pictorius, as I had several times the ox)i>or- 
tunity of observing. 

12. Calophyllum cymosum, Miq,, SuppL EL v. Sumatr., 497, is 
the same as G, spectaUle, W i 1 1 d. 

IS. Calopliyllum plicipes, Miq., SuppL EL v. Suniatr., 499, is 
identical -with Wall. 


TERNBTE (EMM CEM. 

14. Ternstrcemia macrocarrpa, Seheff., in Obs. Phyt., 15, does 
not differ from T. Fenangiana, Chois. 

15. Schima erenata, Korth., Yerh, Nat. Greseh. t. 29, 143, 
is undoubtedly identical with E o x b u r g h ’ s Gorchnia ollata, 
(EL Ind., II, 572) and the name should, therefore, be changed into 
Schima (Mala, 


DIFTEROCARFEM 

16. Bipterocarpm tulereulatiis, Eoxb., EL Ind., II, 614 ; DO. 
Prod., XYI, 614, — differs from P. grandifolms, M i q., simxfly 
in having the leafbuds, the leaves underneath, and the inflores- 
cences quite glabrous, not puberulous ; the fruits are the same in 
both species. 

17. Bipterooarpus cordifolius, W all.* in DC. Prod., XYI, 612. 
— De Candolle describes this species as having winged fruitB, bu 
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I susj)eet these fruits must have come hj some mistake to the leaves^ 
which latter are decidedly those of D- ohUisifolms^ Toys m., in 
M i q. Ann. Mus. Liig'd. Bat., I, 214 ; DO., 1. c. 608, 

18. DipterocaTpiis pilosiis^ Boxb., EL Ind., II, 615; BO. 
P r o d., XYI, 614.— I have no doubt that I). JBcmdii^ K o r t h., is 
the same s|)ecies as the above. The fruits are alike, the dowers of 
the former, however, unknown. Amsoptera Palemhamea, M i q. (only 
leaves) is not distinguishable h’om some forms of D. piloms, 

SYNAPTEA, G-riff. 

Oalycis tubus brevissimus, tore adnatus, lobis maiiifeste valvatis 
siibaequalibus. Stamina 15 — 18 ; filamenta minima, anthcris 
breviora, connectivum glandula brevi acuta terminatum. Ovarium 
calyei adnatum, S-loculare, stylus filiformis, stigmate capitato-tri- 
lobo. Oalycis fructigeri lobi 5, omnes aucti, quorum 2 multo 
longiores. Niix globosa, matma calyeis usque ad i partem longi- 
tudinis adnata, monosx^erma. 

19. Bynaptea grmuUjiora^ {Sopea granirflora, Wall., DO. 
Prod., XYI, 634; P>unaptea odorata^ Griff., Not. Dicot., 516. 
t. 585, A, f. 5 ? I cannot follow B e n t h a m and Hooker in 
their identification of this species with Vatica Clmieiisisy as the 
authors do not state, whether they have seen L i n n e ’ s siaecimens. 
It is impossible to retain this species in the genus Vatica, on 
account of the distinctly valvate calycine lobes, &e., so perfectly 
dissimilar to what Lamarck has figured. Y^ith Hopea, where 
De Candolle places it, the species has nothing to do at all, but 
it is evidently very similar to Anisoptera, 

S. Bantmnensis f AnisopUra Baniamemis H a s s k) is another 
species which is very nearly allied to the above but at once distin- 
guished by the much broader lobes of the calyx, d:e. 

20. Shorea leucodotrya, Micp, Ann. Mus. Lugd. Bat., 1,218, 
and Bluohtusa, Wall., apudT>0. Prod., XYI, 629, are one and 
the same species. 

PAEABHOBEA, n. gen. 

Oatycis tubus brevissimus. Stamina 12-15 ; filainenta antheris 
bx’eviora, sequalia ; antherse oblongo-lanceolatm, conneetivo in 
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miieronem mimitani produeto adnatse. Ovarium liberum, 3- 
ioculare, stylus filiformis, stigmate truncato. Tubus ealyeis fmeti» 
feri baud auctus ; lobi ealyciui 5, valvati, basin versus atteiiuati, 
omnes valde aucti et aliformes, aequales v. 2 paullo breviores, 
subj)atentes. Nux moiiosperma, libera, nee loborum basibus arete 
contorto-eineta, ut in Shorea. — Arbores ingentes, Mils lucidis et 
•fioribus albidis dense raceruoso-panicnlatis. 

21. Parasliorea Stellata, sp. Ai-bor ingens, glabra; 
folia ovato-lanceolata, acutiuscula v. apieulata ; lobis calycis frueti- 
geri aliformes, mquales et subpatentes ; mix ovata v. oblongo- 
ovata. — Martaban (Dr. Brandis). 

22. FarasJiorea liieida {Bliorea hmda^ Miq,, SuppL PL Sumatr. 
487), differs from the former by tbe smaller more sliining 
leaves, irldeli are shortly acuminate. It has also tbe wings 
of tbe fruitbearing calyx shorter and broader, and tbe nuts are 
smaller and almost globular. 

A third species of Farashorea will be Shorea longisperma, E x b., 
(D C., Ind., II, 618)' which has the nuts longer than any of the 
foregoing two species, but nothing is known of it except the fruit. 

23. Bliorea Biamejisis^ Miq., Ann. Lugd. Bat., I, 214; DO, 
Prod., XYI, 631, is identical with Fentmme suavis^ DO. 
(Prod. 1. c. 626) and the name has, therefore, to be changed in 
Fentacme Bmmensis, The tube of the fruitbearing calyx remains 
unchanged, with all the 5 lobes wing-like enlarged, two of them 
about i shorter, the remaining 3 about 4 inch long, obovate- 
lanceolate, obtuse, very narrowed towards the broad imbricate 
base, glabrous; nut ovoid, acuminate by the persistent style, 
glabrous. 

MALVAOE^. 

24. DecascMstia parviflora, n. sp. guffmtex ? v. herba 
perennis, ramosus ; folia oblongo-laneeolata v. oblonga, longe 
petiolata (petiolo fere pollicari graciH puberulo), acuta, obsolete 
dentata, coriacea, supra dense puberula et scabriusciila, subtus 
albo" V. gilvo-tomentosa ; flores parvi, iis ITrencs lolatm non 
absimiles, breve rigideque pedieeUati, in axiUis foliorum superiorum 
solitarii et I'acemos terminales Jbrmantes ; involucri ph^dla ealyee 
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miilto breviora, lineariaj rigida, pubernla ; ealjcis lobi e basi lata 
lanceolati, acimiinatissimi, medio valde eostati, 3 — 4 iin, longi, 
dense pnberuli ; capsnlse dense stnppo&o-to3iieiitosa3. — In tbe 
jungles of Xanbiiri, Siam (Teysmann in Hb. Bogor. 6979). — 
A very distinct s|)ecieSj not unlike in iiabitus to certain Urems. 

STmCULIACEJE. 

25. Helicteres plebeja n. sp, Frnticulus, partibus jimi- 
oribus steilato-scabris, gemmisque eanescente tomentosis; folia 
ovato-laneeolata v. ovato-oblonga, breve graciliterque petiolataj 
basi rotundata, circa 3 — 5 poU. longa, magis minusve regulari-den- 
tata, acuminata, membranaeea, supra parce bispidula v. siib-glabra, 
subtus minute steliato-liisindula et seabra, jiiniora, rarissime 
etiam adulta, dense canescente-tomentosa ; dores parvi, flaviduli 
v. pallide lilacini, breve pedicellati ; eymi paucidori axHIares 
stellato-piiberuli graeiles ; calyx eireiter 2-|- lin. longus, parce 
steUato-pilosus ; joetala calyce paullo loiigiora; capsulse 8 — 10 
iin. longm, stellato-tomentosm et muricatm, earpellis niox sej)ara- 
tis et subulatis. — AiTaean, frequent in tlie Pynkadu forests of tbe 
lower sandstone bills in Elolodyne valley, &c. 

TILIACEjE, 

26. Brownlowia argentata, n. sp. Arbor parva ? parti- 
bus omnibus novellis argenteo-v. subcupreo-lepidotis ; folia ovata 
V, late ovata, 4 — 5 poll, loiiga, petiobs 5 lin. usque ad 2 poll, longis, 
lepidotis denuim glabrescentibiis suifulta, acuminata, basi rotundata 
V. subcordata, coriacea, supra glaberrima, subtus argentco-lepidota 
et feiTiigmeo-punctata ; paniculae elongatae, raceniiformes, termi- 
nales et axillares, argenteo-lepidotae atque glabrescentes ; floras 
2-|- lin. eireiter longi, breviuscule pedicellati ; calyx fernigineo- v. 
argenteo-lepidotus ; carpelLa juveniba lejoidota. — Moluccas, Bdru 
Okie (Teysmann in Hb. Bogor.). Atun laut inc. 

27. LeptonpeUa glahra^ T u r o z., in Bull. Mosc., 1858, 1, 222, is 
evidently tbe same plant as Qrewia lieteroelita^ E x b., FL Ind., II, 
590, and will, therefore, have to be called LeptonycUa heteroclita. 

28. Ecliimcarpus mxirex^ B th., (Linn. Soc. Proc. v. Sux^pl. 72) is 

tbe same as E. BL, Bydr., 56, Tbe only difference, 
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wMeli I can point out between the two is, tliat in tlie latter the 
prickles of the capsules are very crowded and in the former very 
lax and distant. 0 1 o s^ and after him B e nt h a in, describe the 
prickles of E. Bigun m subfoliate, but this is evidently a misprint 
in 01 os^ Treatise for ^^subfalcatis.^’ 

29. Blmomrims GriffitUi {Monomr as Wight, IIL, 

I, 84). To this I add as synonyms ; tnchanthera, 

Or i f f., (Not., Dicot. 518, t. 619, f. 3),J£. odontopeUlwm^ M i cp, SuppL 
FL V. Sumatra, 409, and Jf. holopetala, Z o 1 1. et 0 u mm., in Bidi. 
Soc. Mose., XIX, 496. I am not quite sure about the identity of 
Monoeeras M i q., 1. c., which differs from the above 

simply by more coriaceous leaves and the densely silkj^-viHose 
ovaries. Prof. M i q u e 1 says that the anthers are furnished -with 
two bristles, but authentic sjieoimens show only a single one. 

30. Elmoearpus florihmdus^ BL, Bydr., 120; Miq,, PL Ind» 
Bat., 1-2, 210. To this species beioiigs E. serratus, Ex b., PL Ind., 
n, 596, as a synonym. 

LINEEG. 

31. Erytliroxylon Burrtumicum, Griff., Not, Dieot., 468, 
t, 581, f. 3; to tills belongs E, rekmm^ Bauer apud Teysm. 
et B i n n e n d. in Tydseh. v. Naturk. Yer, Ned. Ind., XXVII, 1 1 . 

GEEANIACEJdl, 

32. Oxalis (Biopliytlim) gracilenta, n. sp, Herba annua, 
delicatiila, erecta, cauli nudo circ. 6-poilieari graeiii, noiiuunquam 
siibacaulis v. caulescens ; folia abrupte pinnata, petiolis iiliformibus, 
foliola 5 — 8-juga, lutescente-viridia, tenera, oblique oblonga v. 
ovata, utrinque magis minusve truncata, mucronulata ; pedimeuli 
axillares, plerumque 4 — 6, et foliis breviores, glandiilosi, apiee 
incrassato umbellam paueifloram gerentes ; flores miiiuti, aiirantiaci 
V. lutei ; sepala lineari-subulata, 3 — 5 nervia ; capsiilm obovatm ; 
■Semina minuta, iis Ox, sensitim dimidio minora, tuberciilata, rubes™ 
centia. — Chittagong, frequent along the roads of the station, under 
the shade of trees ; Western Bengal, Sikkim-Terai, <&c. 

The species is easily distinguished from Ox, sensitwa by its sle,n™ 
dorness and the uniformly and irregularly tuberclod small seeds. 
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In Ox. sensitiva tlie seeds are elegantly transversely tubereled- 
sulcate on tlie tMekened blackisL. back, and less so on tke convex 
and paler facets. 

33. Connaropsis in Linn, Soc., 

Trans. XXIII, (1862), has to be changed into Gommropsu dkersifolia ; 
for Motif m diver sifolia^ M i q., Sup|)l. M. Snmatr. (1860) 528,13 
undoubtedly the same plant. Prof. M i q n e 1 describes the ovary 
as consisting of 5 cari^els, but I think, lie mistook the 5 furrows for 
them. I have unfortunately no flowers to examine, and a 
withered flower-rudiment did not show me exactly the jiarts, but 
the arrangement of the pedicels and inflorescences, and the whole 
structure of the leaves clearly shews that the species is a Connaropsis. 

EUTACEJE. 

34. Lnvunga calophylla, n. ^^.—G-labra ; folia larga, 3- 
foliolata, petiole terete B — -9 pofi. longo ; foliola 1 0 — 1 2 poll, lon- 
ga, 4 poU. lata, obovato-lanceolata, basi in petiolum brevissimum 
attenuata, breve acuminata, integra, marginibus sub-revolu- 
tis, chartacea, glaberrima, utrinque nitentia, costa siibtus acute 
prominente, nervis lateralibus conspicuis ; flores cymosi •; cymae 
breves, glabroe ; cah^x truncate 5-dentatus, majuscidus, glaber; 
petala, stamina &:e. desunt ; baccce immaturae oblongae v. ovato- 
oblong£e, styli basi coronatae, vesiculoso-jiapillosao. — Island Banca 
near Sumatra, at Jebiis (Teysmannin Hb. Bog. 3223). Lim^- 
utan, inc. A very distinct species, with leaves much resembling those 
of Zantlioxylon euneurum, M i q. 

Luvzmga sarmentosa f Tripliasia saxmentosa^ B 1. ?) is identified by 
Prof. Oliver with L, eleutlierandra^ but it differs from it consider- 
ably by the hairy filaments. I am not at all sure whether B 1 u m e ’ s 
T. sarmentosa is really the same, as the present species, for B 1 u m e 
describes the floral parts to be trimerous, 

35. Atalantia ( Far amigny a) eitrifolia (Limonia citrifoUa^ Pox b.,, 
PL Ind., II, 579). What Prof. Oliver has taken for Far amigny a 
‘Citri folia, B x b., is a perfectly distinct plant from the Eoxburghian, 
which has a very short style, perfectly unlike that of diverts 
plant, and the flowers of very small size. 

I cannot detect any distinctive characters of generic value 

ID 
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between Atalantia and Faramignych The shape of the anthers^ 
whether oblong or linear-oblong, can surely not be of very great 
importance. The torus is in Atalantia Missionis equally raised and 
stalk-like as in any true Faramignya, The general habit of both 
genera is exactly the same. A, mmophjlla certainly has a very 
peculiar calyx, but even this character becomes of less importance 
when we compare such forms as Sclerostylis, and others. 

3 7 . Citrus Hystrix^ D 0. , Prod. I, 5 3 9. (Lemon Pa^ecla^ P u m p h . , 
Herb. Amb., II, t. 27 ; Lima tuberosm^ E u m p h, 1. eit. t. 26, f. 1 ; 
Limo ferns ^ E u m p h.j 1. cit. t 26, f. 3 et t. 28 ; CiO^us papeda^ M i q.? 
PI. Ind. Bat. 1/2, 530 ; Fapeda Bimphii, Has sk., Cat. Bog., 216). — 
Arbuscrda v. frutex ramosissimus, spinis brevioribus V. longioribus 
strictis axillaribus armatus, glaberrimus ; folia ovalia v. ovata, 
l|-2, raro 3 poll, longa, vulgo obtusa et retusa, subintegra, v. ere- 
nata, giabra petiolus 1-lJ, saejpms 2-3 poll, longus, foliaceus et 
saepius lamina ipsa major, obcordatus v. obovato-oblongus, basi 
simplex et re vera petioliformis ; flores parvi, albi, pedicellis bre- 
vissimis glabris suhulti, fascieulos parvos axillares formantes v. 
subsolitarii ;• calyx parvus, 4- v. 5-dentatiis ; petala circ. 3 lin, 
ionga V. paullo lo-ngiora \ ovarium obovatum, stylo crasso brevissi- 
mo terminatum, bacca obovata v. irregular! globosa, rugosa et 
tiiberculata, subinsipida, cortice crassissima lutea. — Sumatra, Pria- 
man (Diepenhorst in Hb. Bogor. 1375.) Limau saring, inc. 

This is a well-marked species. It has very small flowers, usually 
4 or 5 stamens, and a very short style. The leaf-like petiole is not 
seldom larger than the blade itself. 

Great difficulty is experienced amongst the species of Citrus, and 
Prof. Oliver, from whom we should have expected the best eluci- 
dation of the same, has leffc the genus as he found it. The English 
and native names are for the present the best distinguishing marks 
and win remain so, as long as botanists fail to define their species 
properly. The difficulty to recognise the real limits of the species of 
Citrus, is I believe, due to the fact, that nobody as yet has at- 
tempted to study the wild growing forms before examining the 
cultivated ones* 

38. Limonia pentagyna, Eoxh., PL Ind.,. II, Zm,z=zBurseri^ 
Wall, 
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39. Malha suhscandens^ T. et B., (ISTatuui'k. Tydscli. v. Ned. Ind. 
XXIY)y does not differ specifically from M. 'Rothii^ now Cipa- 
dessa laccifera^ Miq., (Ann. Mns. Lngd. Eat. lY, 6). — It is cMefly 
founded on tlie somewiiat scandent liaMt. It is a fact, However, 
tliat many erect species assume a climbing or scandent cHaracter, 
wHen transferred from a dryer to a moister climate, or wlieii growing 
in dense moist forests. 

40. Bidymochlton^ BL This genus Has been incorrectly identified 
with Bysoxijlon,^ The distinctive characters are the following : — 

Bysoxylon. Calyx parvus, 4 -y. 5-dentatus, alabastro jam apertus. 
Petala valvata, libera. Antherce 8 — 1 0, iiibo stamineo denticulate 
V. obsolete denticulate inclusse. Ovarium 3— 5-loculare. Cap- 
sula pyriformis, loculicxde 3—5-valvis. Semina exarillata. 

BidyniocMton, Calyx parvus v. magnus, 5 — 7-sepalus, sepalis 
manifeste imbricatis ; petala valvata, tubo stamineo lobato v. dentate 
fere usque ad J partem adnata, Capsula globosa, baceaeformis 
et loculicida. Semina exarillata. 

SehkocJiiton. Calyx vulgo camp anulatus, obsolete 4 -rare S-denta- 
tus, alabastro jam apertus ; petala valvata v. imbricata, cum tubo 
stamineo lobata v. dentata usque ad ^ v. partem ipsorum longi- 
tudinis connata indeque tubulosa. Ovarium 3-4-loeulare. Capsula 
vulgo pyriformis, loculicide 3-4-valvis. Semina complete v. inconi- 
Xfiete arillata. 

Ilarf.ighsea exceha^ J uss., is a true Bysoxylon. Rartiglisea moUksi- 
ma, Jus s., and R any^isUfoUa, Ml q., are no Bysoxyh, but more 
probably belong to BidymocTiiton, 

41. Amoora Rohitt^ha, (WA. Prod. I, 119), is in'obably not 

different from A. Aphammyxis, B o e m. et S c h u 1 1., which often 
has the leafiets underneath shortly puberulous ; but as I have only 
fruetificating specimens of the former, and no fiowers, I do not 
venture to unite them at present. # 

I restrict the genus Amoora to those species which have ternary 
petals ; I am not acquainted with any true Amoom with 5 petals. 

^ Also Prof. M i q u e 1 in Ins aimals whicli reached mo only while these 
sheets were going throogh the press, has followed B e n t li a m "and H o o 1*’ e r 
hi their ideiitihcation of the . genus. 
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Momsoma^ Griff., is Gm^apa olovata, omdi Bysoxyhn Championii, 
H f. et T h. in Tliwaxtes^ Enum. PL ZeyL, is a species closely allied 
feo it, and most probatly tLe Carapa {Xylocarpm) mrnosa, Z o 1 1. 

42. Aimora spectalilis^ Miq. in Ann. Mus. Lugd. Bat. IVj 
87 == tlie male plant of Amoora cucuUata, E o x b. 

43. Walsxtra trichostemon, M i q_. L c,, IV, 60 = TFalsura villosa^ 
WA., Prod. I, 120, (in adnot.) 

44. Seynea frntescem, T. et B., is a good species, not a Tariety 
of B\ Stmatrana, Miq., in Ann. Mns. Liigd. Bat. IV, 60. The 
latter is identical -with JB- yuinquejuga^ E o x b. 

OLAOmUM. 

45. Cansjera zkypUft^ia, Griff., Not. Dicot. 360, t. 537 f. 1.^ 
To this species Olax Sumatrana, Miq., (Suppl. PL Sumatra, 342,) 
has to be referred as a synonym. 

46. Go7io€arywm gracile, Miq., Suppl. PI. Sum. 343 (1860), is 

in my opinion the same as Ilatea Griffithsiana, M i e r s, Contr. I 97 
t. 1 7. Prof. M i q u e 1 states that the former possesses 2 cells in the 
ovary and one ovule. Authentic sx>ecimens, however, show that the 
ovary is really one-ceHed and to judge from the sterile fruits, 2- 
ovuled. The abortive seed ii^ the :fruit is suspended fi^om the Ipex 
just beneath the acumen, and there can be observed also the rudi- 
ment of the second superposed ovule. There appears to me to be 
also no doubt of BUehocahjmna, Griff., nnH Gonoearyimi, Kiq. 
being identical. ^ 

G. Lol)b%anuyn (JPlatea Lottbiana-^ M i e r s, Contrib. Bot. I, 97 t 17} 
is a second species of this genus. ^ ^ 

ILCINE^. 

47. Hex daphnephyUoides, «. magna, novel- 

Hs parce pubescentibus ; foba oblonga v. subovato-oblonga, petiolis 
circiter poUicaaibus, tenuiter acuminata, basi saepius parum inm- 
Quali-rotundatav. obtusa, Integra, coiiacea, 4-5 poll, longa, punc- 
tata, supra nitida, subtus glauca, transverse venosa et reticulata • 
floresvirescenti-albidicapitulum magis minusve densum axillare’ 
pedunculatum formantesj pedicelK breves, minute pubeseentes 
crassi; pedunculus i-1 polEcaris, apice incrassatus et dense’ 
bracteatue, puberulus ; calycislobi coroUm adnati, minuti,rotundati 
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pubeseentes et dense ciliati ; petala 5, rLonnuiicxiiaia 6 — 7, obionga, 
obtusa; stamina 10, in8eq[iLalia ; antberse 5 iiiteriores sessiles 
Y. snbsessiles et vnlgo minores, 5 exteriores majores et jSIamentiB 
inseqiiiioiigis snffidtae ; ovarium glabrixm ; drup£e — Sik- 

kim Himalaya, in the oak forests of Tongloo, &e, 

(JELABTRINEM, 

48. Evonymus Javanicm^ B L, By dr. 1146, I am unable to 
distinguisli fi*om tMs E. Btmiatranus, M iq., M. Ind* Bat. I 2,589, 
and E, Baneamis,, Miq., Su23pl. Fi, Sumatr. 513. 

49. Eippocratea anyidata^ Grriff., Not. Dicot., 473, t. 581, f. 1, — 
a 2 )j)ears to be a new species of Evonymus wliicli might be called 
E, GriffitML 

50. Eot/wcnestu Smnatranay M i q. , Su]32)b ^1* Sumatr. 53 1 . et Ann. 
Mus. Liigd. Bat. Ill, is the same as Celastrus robustus^ Eoxb., FI. 
Ind. I, 626, and is also identical Knrrwiia pulcherrima^ Wall. 
— As B oxb iir gb rs name is tbe oldest, tbe tree will bave to be 
named K, robusta. 

Is it possible tbat if. panicidata, A r n,, is tbe same as Pyrosper- 
mmn calophjllum^ Miq.? Tbe foliage of tbe latter resembles very 
mucb tbat of K, Zeylanica, 

51. Zophopetalum^W — Tbis genus ap 2 >ears to bave been 
mixed up witb true species of Evony7mis^ sucb as E, gra^idiflorus^ 
and its generic cbaracters became on tbis account ratlier unin- 
telligible. Tbis also appears to be tbe cause tbat a new genus 
Kolcoo7ia^ T b w., was proposed, wHcb ]Mr. Tbwaites bas eorreetly 
placed in tbe Eippoerateacem, 

Tbe genus might be divided into 2 natural grou 2 )s, tbe one witb 
fimbriate or lamellate petals and large fiowers {Lophopetalnm)^ tbe 
other witb naked petals and small flowers {Kohoo^id), 

REAMNEM, 

52. Zkyplms IIorsfieIdi% M i q., FI. Ind, Bat., I, 643, is evidently 
tbe same as Z. glaber, Box b., FI. Ind. Bat., I, 614, 

47, Zizyplms or7iata^ Miq., FI. Ind. Bat., I, 642, is identical 
witb Z. calophyllay W all. (in Bxb, FI. Ind.). 
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AMPBLWMM. 

53. Cmm M i q., in Suj)pL EL Sumatr, 517, is the same 

as Vitis glahernma^'W all., in Bxb. FL Ind. (ed. prior) II, 476. 

54. Vitis pejitagona^ Y oig t, in Oat. Stibtirb, Calcutta, 28. (CVs- 
SU8 ^entago7ia^ B o x b., FL Ind., 1, 408), This species is very frequent 
in the forests of Arracan, where I found it flowering. I add the 
description of the flowers to the short characteristic given in B o x- 
burgh’s Flora, 

Flores parvi, flaviduli^ cymulas glabras simpliees v. raro subcom- 
positas oppositifoliasformantes;pedieelli eirc. 1-1-J lin. longi, crassi, 
glabri ; calyx truncatus ; petala 4, oblongo-lanceolata, cueullato- 
acuminata, lineam fere longa ; stamina 4 ; stylus breviusculus, 
simplex, — It is a very distinct sj)ecies with glossy obtusely 5- 
angled and thick stems, and may be placed near V. repem^ "WA. 

55. Vitis elegam^ Kurz, in Nat. Tydseh. v. Ned. Indie, is the 
same as V, clnnamomeay Wall., in B o x b. FL Ind. 

BAFimAGEJE, 

56. Bohmedelia aporetica {Ornitrophe Aporetica, B o x b., FL lad. 
11, 264.)— Fruticulus 2-8-pedalis, novellis pubescentibus ; folia 
majora, 3-foliolata, petiolo 3-5-pollieari parce pubescente, foliola 
oblonga v, obovata, cuneata, lateralia sub-insequalia, breve crasseque 
petiolulata, breviter acuminata, 6-8 poll, longa, remote irregularique 
serrata, membranacea, glabra, nervis subtus plus minus pubescen- 
tibus et supra dense fulvo-villosis ; flores parvi, flaviduli, fascieu- 
lati, pediceUis brevibus gracilibus glabeiuimis, bracteis longis line- 
ari-subulatis hirsutis sustenti ; racemi robustiores, simpliees, axil- 
lares, fulvo-villosi, petiolis breviores \ petala obovato-cuneata, 
emarginata, intus supra medio valde lanata ; fllamenta glabra v. 
basi lanata j ovarium villosum ; drupee abortu vulgo solitarise, 
raro ' geminse, pisi majoris magnitudine, globosee, miniate, luci- 
dm. — Very frequent in the Forests of the lower hills of Arracan, on 
sandstone, up to 1200 feet. 

This species is easily recognised amongst the trifoliolate forms 
with pubescent raehis by the long linear-subulate bracts, 

BABIAm-M, 

57. BaUa f florihwida^M. SuppL FL Sumatr. 521, is the 
same as Meliosma simpUcifoUa, B 1. 
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ANACARBIAQE^. 

58. Mmigifera sglvatica^ B xb., M. Ind. I, 644. — Prof. M i q ii e 1 
has incorrectly identified tMs species witb if. Indka, X., from wliicli 
it is at once distinguished by the very different white flowers, the 
disk, and the acuminated fruits. 

59. Mmigifera Horsfieldii, M i q., FI. Ind. Bat. 1-2, 632, is the 
same a,B M. foetida^ Lour. 

60. Semecarpiis acuminatns, n. sf.— Arbor glaberri- 
taa ; folia cuneato-obovata v. euneato-oblonga, basi angustata ob- 
tusa Y. acuminata, -J-l ped. longa, petiolis glabris 1-2-pollicaribus 
acuminata, integra, subchartacea, utrinque glabra, subtus glauca, 
nervis tenuibus sed acute prominentibus venulisque laxis et con- 
spicuis reticulata ; flores parvi, pedicellis 1-2 lin. longis gracilibus 
glabris, racemulosi, paniculam terminalem ramosam gracilem et 
glaberrimam foliis breviorem formantes ; calycis dentes lati et 
acuti ; petala linea longiora, oblongo-lanceoiata, acuminata ; discus 
fulvo-Y. flavescente-hispidus ; ovarium giaberrimum ; mix oblique 
oblonga, latior quam alta, podocarpo carnoso ipsius magnitudinis 
miniato suffuLta. — ^Yery frequent in the Forests of Arracan, on 
sandstone, up to 1000 ft. elevation ; also in Chittagong. 

6L Swintonia Griffithuy (Sw/s-p., GrTifL in Luch. Bev. Bot. 
II, 330 ; Waip. Ann. I, 200 ; Astro^etahm sp. 2, Griff. Not. 
Picot. 412). This species is very different from Astropetalum 
sp, 1, Griff., Not. Dicot. 411, t. 565 f. 2, b-d. The leaves 
are uniformity green and glossy, the pedicels 3 to 5 lin. long, 
petals about 2 lin. long, while the latter, which is identical 
with S, BchwencMiy T. et B., (in Cat. Hort. Bog. 230), has the 
leaves underneath glaucous and opaque, the pedicels only J to 
1 lin. long and the petals hardly a line long. 

62. Molergia Mrsiita, Rxb., FL Ind. II, 455, (1832), is the same 

FMelochiton extensum,'W in Trans. Med. Phys. Soc. Calc. 

(1834) YII-2, 231, now referred to Tapiria Mrsuta, 

GONNARAGEJE, 

63. Connams monocarpus, WA., Prod. I, 143, (non Linn.), is 
not a Connarus, for it has a sessile follicle and glabrous panicles^ 
and may mo>st probably be the same as Ro-urea mntahides. 
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64. Bourea dasyphylla^ Siippl. FI, Suuiatr. 528, is a syno- 

nym of Cnestis platantha, Griff., Not. Dicot. 434, to wMcli also 

iynea and. foliosa, FI Q^ii oh,, helong, 

GnestU flammea (errore tjrpico fiaminea) Griff., 1. e. 433, t. 608, 
f. 2, apx^ears to Ibe the fruiting state of 0 , platantJia, 

What is Cnestis ramiflora, Griff., 1. c. 432, from Mergui ? It 
differs from the above in being a low shiaib and in having the 
leaflets alternate and acute. 

65. Connarus Biepenhorstii^ Miq., FL Sumatr. 529, is identical 
with Tcenioehlmna Bie^enliorsUi ; and Bourea aoutipetala^ M i q., L c. 
528, is the same as Tmniochlmm acutipetala. Both species are very 
different from T, Griffitlm, 

66. Troostwyehia singularis, Miq., Suppl. FI. Sumatr., 531. As 
a synonym of this I have to note JEemiandrina Borneensis^ H f.j 
in Linn. Trans. XXIII, I7l, t. 28. Both are surely tlie same 
plant, and not only nearly allied, as suggested by Prof, M i q u e 1 
in Ann. Mus. Lugd. Bat. Ill, 88. 

LYTEBABIBJE, 

67. Ammannia (Rotala) dentelloides, n, Her- 
bnlse habitu Bentellee repeniis virides, prostratae, 2-4 poll, altse, 
glabrse ; folia opposita, obovato-linearia v. linearia, basin versus 
attenuata, breve petiolata, 3-4 lin. longa, obtusa; flores solitarii, 
sessiles; calyx fructifer lin. fere longus, viridis, 5-costatus, 
5-iidus, laciniis lanceolatis acuminatis sparse eiliolatis ; petala 
minuta, albida v. parum cyanescentia, eroso-ciliata ? eapsulae 
%clus8e. — Frequent in Northern Bengal, as in Purneah, Xissen- 
gunge, Titalaya up to the Sikkim Terai, in dried up ponds and 
ricefields, shortly after the rains ; also in Behar, and Arracan in 
Kolodyne valley, Akyab, &c. 

In habit resembling A, pyymwa, K u r z, wliich I found 
abundantly all over Bengal from Calcutta up to the base of the 
Himalaya, as also on the Eajmehal hills and in Pegu. The purple 
very differently shaped calyx, and the usually reddish stems and 
leaves of A. pygmeea readily distinguish this from A. dentelloides, 

68. Begonia Malabariea^ Exb., FL Ind. Ill, 648, and Casparea 
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oliyocar^Mj D 0., Prod. XV/1, 276, are one and tlie same plant ; and, 
therefore, the name Beg. EoxhurgMi, D C., 1. c., 398, may he the 
most appropriate one for it, 

FIOOIBEJE. 

69. Tryphera prostrata^ BL, Bydr., 549 ; D C. Prod, XIIP2, 424, 
is 2Mlugo Glinus^ Kich., EL Abyss. I, 48. 

ARABIA OEM, 

70. BQ'msaiopsis palmata, (Panax palmutiim^ B oxb., EL Ind.,,II, 
74). This species is identified by Dr. S e e m a n n with B. Sainla^ 
but this latter has quite different leaves and the younger parts &c, 
whitish-tomentose, while in B, palmatco they are all of a rusty 
colour. The albumen is decidedly even and not ruminate. The 
fruits usually contain only a single, seldom 2 pergamaceous pyrenes. 

CAFRIFOLIA CEM. 

71. Lonicera (Lycesteria) gracilis, n. sp. Glaberrima, 
subseandens, ramis gracilibus, teretibus ; folia ovato-lanceolata v. 
oblongo-lanceolata, circ. 3-4 poU. longa, acuminatissima, membra- 
nacea, remote denticulata v. subintegerrima, subtus glauca ; spicse 
breves, axillares, solitariae, gracillimee ; fiores distichi, virescente 
albidi, sessiles, in axillis bracteolarum solitarii j bracteolse 
oblongo-lanceolatse, acuminatse, glaberrimae, ovario multo breviores ; 
corolla 6-7 hn. longa, infundibuliformis j baccae glabrae, longitudi- 
naliter sulcato-striate. — Sikkim Himalaya, in the sub-tropical 
forests of the Bunno valley towards the Phalloot, not uncommon. 
I thought at first, I might compare this species with Z. glaucophylla, 
Hf. and Th., but judging from the descrii3tion only it differs 
in every respect. It is a Leyeesterm^ a genus wliich, however, 
does not seem to me to differ from Lonicera, 

CAMRANULA CEJEJ, 

72. Lobelia dopatrioides, n, sp, Herba erecta, glaber- 
rima, simplex v. parce ramosa, i |)®^* caulibus succulentis 

obsolete angulatis ; folia inferiora, saepius suborbicularia v. oblongo 
©btusa et minora, superiora lanceolata v. rari s s oblongo-lanceolata, 

11 
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in petioliim brevissiminn aittenuata v. subsessilia, -J-l poll, longa y, 
breviora, acuminata v. subaeuminataj Yulgo gross© serrataj lierba- 
cea; flores conspicui, pulcberrime coerulei, longe.^ graeileqiie 
pediceUati, racemosi; bracteolse lineares v. subulatse, pedicello 
4-5 liu. longo breviores ; corolla 2-2^ Hn. longa : labii inferioris 
trilobi lobi oblongo-lanceolati, obtusiusculi, coneaYi, medio bigib - 
bosi et ibidem liiieis 2 albidis notati; caljcis laeiniie liiieareSy 
tubi coroilae longitudine y. paulo breviores : jBIamenta basi 
puberula, antlierse apicibns lanato-penicillatae. — Frequent amongst 
long grass along tbe borders of tbe lefi-bank of Kolodyne riyer^ 
towards Tentroop, Arracan. 

This species is very nearly allied to Z. and may pos- 

sibly turn out to be a luxuriant state of it, but it has true leaves, 
and the flowers are much larger. 

AGANTEACJE^. 

73. Eehonia tonientosa, Diet r. — This species is variously named 
by different authors. B e n t h a m adopts Bob. Brown’s JSf. 
eampedris^ but E origamides, E o e m. et S c h u 1 1., {Justice 
orig amides, Yhl.) and Justicia nmnmulariaefoUa, VhL, are both of 
much older date, and as the first name is comparatively the more 
appropriate one, it may with advantage be adopted. There are 
more such species, for which the oldest names have priority before 
others, more recently introduced into botanical literature. From 
the list of Dr. T. Anderson’s Indian AoAKTHACEikE I would 
now note the following : — 

Mermaiera argentea, N E., is the same as B. hnceolata, Hass k.,. 
to which also JS. trieJiocephah, M i q., belongs. 

Bhermaiera velutina, N E., is B, incana, H a s s k. 

EygropTiila spinosa, T. And., is JT. longifolia (Barhria longi- 
folia, L.). 

Memiagraplm elega^is^Hi'E.y is SemiagrapMsFavalafRiiellia Bavala^ 
Eoxb.). 

^troUlanthes sealra, N E., is B, flma {RuelUa flma, Box b.). 

BaedalacantJms tetragoms, T, A n d., is i>. Sakcce?isis {Brmitlienmm 
Balaeeense, B L). 

Lepidagathis hgalina, N E., is X. inmrva, H a m i 1 1. 
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Blepliaris loerhaaviaefolia^ Jii s s., is B. Macleraspatensis^ E o t h.^ 
(Acanthus Ifacleraspatemis, L.). 

Justicia peplouhs^ T, A n d*, is J. Vahlii^ E o t Ii. (1821)= quin- 
q-umigularis^ Koen. axmd Eoxb. (1820).— 

Bhmacantlms coynmunis^ N E., is jS. nasuta (Justida nastda, L.). 

GraptofhjUum horteyisey'^. E. is G. pictum, N. E., ax)iid Griff., 
l^ot.Dmot. (Justicia picta^hS). 

Erayd'hemum crmtulatmn^ W all., is E, latifolium (Justicia latifolia^ 
ValiL, Symb. II. 4.) 

Ermithemum Andersonii^ Hf., Bot. Mag. t. 5771, is jSl Blume% 
T ey sm. 

Asystasia BarisJm^ T. A n d. is A. Mesimia^ N. E. 

74. Acanthus longibracteatus, n, 5^?,— Herba annua 

deciimbens V. adscendens 1-lj- pedalis, caulibus teretibus petiolis- 
q-q^e 1-2-polliearibus dense puberulis ; folia longe petiolata, ovato- 
Y. elliptieo-oblonga, utrinque acuta, basi sub%i8equalia, 5-6 poU. 
longa, membranacea, remote dentata et inter dentes curvatos 
minute setulosa, supra sparse birsutula, subtus seeus nervos sub- 
X3ubescentia j spicae terminales, iis A. lexmstaehyi siniiilimm, 
rhacKide x>ilosa ; braetece ad spicae basin breves, lanceolatae,, acu- 
minatee, iiitegree, Morales |- ]poll- longse, obovato-euneatce, apice 
obtusissimse et spinoso-mucronatae, lateribus utrinque 2-3 dentibus 
spinosis miinita), pubeseentes, 3-5-nervi8e ; bracteolae esquiiongae, 
anguste lineares v. subulatse, pilosm, integrm ; calyx ultro j)oIL 
longus, adjpresse j)ubescens et nervosus, segmentum inferius pro- 
fiiiide 2-fidum, lobis lanceolatis acuminatis ; corolla circiter IJpoll. 
longa, 5-loba, fauce minute adj)resseque Mspida, extus glabra et 
lobormn niargines versus subpilosa. — Pegu (Dr. Brandis.) 

75. Phlogaeanthus insignis, n. Sufirutex glaber 
caulibus siibteretibus aibis linexs 4 elevatis notatis ; folia cuneato- 
oblonga, breve acuminata, basi cuneata v. attenuata in petioluni 
brevem eontracta, integra, membranacea, giaberrima, 7-8 poll, 
longa ; raeemi terminales, potiolis eirciter duplo v. triple longiores, 
minute piiberuli v. glabri ; bracteolai lineares, aeuminatge, sub- 
tiiissime piiberce, pedieeUis biHnealibus dux)lo breviores ; calyx 
basi j)aullo spliericus, segmentis linearibus acuminatis coriaceis 
puberis cireiter 2 lin. longis ; coroll%poilicaris, pubenibi ; tubo ample 
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calyeis longitudine, iobis lanceolatxs aeutis, superioribus breviori- 
bns, intus fauce et ad filamentorum insertionem tombacino-villo- 
sjila ; capsiilee ligaosse, iis Fh, thyrsiflorce poUicares, 

circa lO-sperma. — Pegu (Dr. Brandis.) 

76. Jmticia fiaccida^ Kurz. — Planta annua, erecta, glabra, 1-2 
ped. alta, simplex v. parce ramosa ; folia cuneato-oblonga t. 
cuneato-elliptico-oblonga, sessilia cum basi rotundat^ auriculata, 
acuminata, integra, flaccida, meinbrafiaeea, lutescente Tiridia, 7-10 
poll, longa, utrinque minute lineolata ; flores sessiies v. subsessiles, 
interrupte spicati, paniculam puberulam terminalem basi foliolis 2 
breviter petiolatis lanceolatis parvis supportam formantes ; braeteso 
bructeolseque minutse, lineari-subulatse, glanduloso-puberulee ; 
calyeis segmenta linearia, obsolete albido-niarginata, minute 
adpresse pubeseentia, eiro. f-l lin. longa j corolla pallicle lutea v. 
testacea, circ. seniipollicaris, extus parce puberiila, tube graci^i ; 
labium superius oblongum, subintegrum • inferius brevius, 3-lobuni ; 
antkerarum loculi inferiores basi curvato-corniculati ; capsulae circ. 
semixDollicares v. paulo longiores, parte sterili eompressa quam fertilis 
oblonga acuta paulo longiore v. cequilonga, 4-spermee, dum imina- 
turae parce glanduloso-pubescentes. — Pegu (Dr, Brandi s). 

Eesembling /. vaseulosa^ but at once distinguisbed from it by tbe 
sessile leaves, &c. 

BELAGINJE^, 

77. Gymnandra spectabilis* n, sp. Herba 1-2 pedalis 
glaberrima, caulibus crassis teretibus apicem versus foliatis ; folia 
radicalia non vidi ; caulina obovato-oblonga, obtusa v. obtusiuscula, 
sessilia v. basi attenuata semiamplexicaulia, crassa, glaberrima, 
nervis venisque subindistinctis, spicae elongatae, terminales, dense 
bracteatae j bractese obovatee, sessiies, deorsum majores et gnada- 
tim foHaceae, acutatse, dentataej flores sessiies, bracteolis paullo 
longiores v. subaequilongi. — ^Eare in shady rocky ravines on the 
Phalloot, at about 13000 ft. elevation in Sikkim Himalaya. Evi- 
dently allied to <9. horealis, Pall., but this differs by the shape of 
the corollas, which are more than double the length of the 
bracteoles. 

7B. Gymnandra globoga, n. sp,^ PL vil, Pig. i. Herbf© 
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4~6-pollicarGs, glaberrimsG, caulibas apliyllis teretibus ; folia radi“ 
ealia longe petioiata, pinnatifida, segmentis lineari-oblongis obtusis, 
carnosula, glanco-viridia ; spicae terminales, abbreviatfe, globossoj 
braoteatee ; bracteee ovato-oblongse, f usque poll, fere longa), 
obtiisce, nervosse, cbartacese ; floras... ; capsuloe sessiles, 2-lin. 
longee.— Western Tibet, Thericban Pass, at 15 to 16000 ft. eleva- 
tion, amongst slaty rocks, &c. (Pevd. Heyde.) 

TMs is a very distinct species, with, large flowerbeads, in foliage 
resembling some of tbe flesby-leaved species of Corijdalis, Fig. I 
represent tbe plant in natural size ; la, capsule, natural size ; lb, 
tbe same somewbat magnified. 

VURBEIFAGJS^. 

79. S c b u 1 t.*---Frutex scandens ? ramulis 
subangulatis, junioribus bispido-pubeseentibus, ramulis brevibus 
ojipositis axillaribus foliatis v. apbyllis smjnus spinescentibus 
armatus, folia elliptico-oblonga, obtusiuscula, j^etiolis fulvo-pubes- 
centibus glabrescentibus gracilibus circ., 3-4 iin. longis sufMta, 
l-|-2 j)oll. longa, glabra, cbartacea, supra lueida nervisque utrin- 
que prominentibus percursa, subtus glauca ; spicse strobiiinte in 
ramis ramulisque terminales, breviusculie ; bractese magnse, lato- 
ovatie, pollicem longse v. longiores, acutiuseulee, albidee ? venu- 
losee, pier unique 5 -nerves ; flores eonspicui, liitei, sessiles ; corolla 
cum tubo |)<^b[ic. circiter longa ; tubus gracilis ; Hmbi 5-partiti 
labium oblongo-laneeolatum, vakle productum, acutum ; calyx sparse 
adpresse j)ubescens, truncate 5-dentatus. — Siam, Bangkok, in gar- 
dens. (Teysmannin Hb. Bogor. No, 5946.) 

miMULACUJE. 

80 . Primnla rotundifolia, W a l L, Fi. ind. II, is.-— Herba 
perennis, prolibus magnis dense albo-farinoso-tomentosis, nunc 5-6 
poilicaris, nunc 1-1|’ pedalis ; folia cordato-rotundata v. late ovato- 
cordata, in speciminibus majoribus 3.-3i poll, longa et lata, obtusa, 
grosse dentata, dentibus nervis excurrentibus mucronatis, niem- 

^ This is the name which I found attached to this plant somewhere in tlie 
Library of the Botanic Gardens, Buitenzorg, but I am unable, at present, to 
give a reference to the work in which it occurred. 
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branacea, supra glabra, subtus (praesertim juniora) dense snlfureo- 
farinacea ; petioli 3-4 v. 6-9 poll, longa, puberuli, juniores fariiiosi ; 
scapxis pennae seriptorise crassitudinis, iDuberiilus, usque pedalis et 
altior, noniiunquam etiam 5-6 poll, taiitum altus ; ilores Tertieillati ; 
iiiYoluori pliylia lineares pedieellis fruetiferis circ. xxollicaribus pube- 
rulis innltoties breviora ; calyx usque ad basin fere profunde 5- 
partitus, laeiniis oblongo-lanceolatis, acutiusculis, uni-nerviis, siil- 
fiireo-fariiiosis ; corollee bypocraterimorpliae lobi ovati obtiisi ,* 
capsiiljB calyee fere duple longiores. — Sikldm-Hiuialaya, under 
sbady rocks attlie summit of Pballoot, at about 13500 ft. elevation, 
frequent in fertile black soil, Pound only fruits in October, 

It is most probable that tbis species will range witb Friiimla 
2 )rolifem, Wall., f F. imferialis, m-d-ik allies but not 

in tlie section Akuritia, where 0 h o i s y has placed it. 

TEYMELEACE^, 

81. Linostoma SiamonsOs Erutex scandens ? no- 

vellis tomentoUis ; folia oblonga V. ovali-oblonga, 4-5 -poll, longa, 
breve petiolata, petiolis erassis tomentellis, basi acuta v. acutiiiscula, 
apice obtusa v. raro subemarginata, mucronulata, Integra, coriacea, 
supra glabra, v. in nervis parce tonientella, subtus fulvo-toinen- 
tella, nervis lateralibus parallelis confertiuseulis ; flores. . . ; pani- 
’ culse laxee, fulvo-tomentellee, terminales ; folia floralia opx 30 sita v, 
subopposita, rarius alterna, chartacea, elliptico-ianceolata, 
poll, longa, x^etiolisbrevissimis tomentellis fulta, utrinque praesertim 
in costa nervisque utrinque |)rominentibus puberula, obtusa, basi 
rotundata ; drupse ovales, pediinculis sursum incrassatis toinen- 
tellis, nigreseentes, i^arce adpresse setosm, ealyce chartaeeo extus 
toinentelio glabrescente inelusoe et perigonii laeiniis dense fiilvo- 
tomentosis coronahe. — Siam, Bookit Kathay near.Kanburi. Biildt? 
(T e y s m a n n in Herb. Bog. 5986.) 

This species is nearly allied to LasmqAion scandens^ which latter 
cannot, however, be retained in that genus, differing very con- 
spicuously already in general habit. It forms, along with the above 
species, the genns Linostoma^ a very natural group, and easily re- 
cognised at the first aspect by the two discoloured floral leaves 
above the base of the long slender peduncles. Prof. M i q u e 1 
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in Ids Supplement to tlie flora o£ Netherlancrs India (Flora of 
Sumatra) lias establislied a new genus of TiiYMELEACEiE, under 
tlie name of FsiJasa, I Iiave before me autlientic specimens of 
tlie type species and lately, wlien in Burma, I met tlie same sliru]> 
growing abundantly in tlie forests of tlie Karen bills at eleva- 
tions from 8 to 4,000 ft. I cannot see bow tbe species sliould differ 
from Lmostoma paticifloriim, Gf r i f f, 

Tlie following is a conspectus of the species of Linostoma^ W all., 
bitberto known to me. 

Siibg. 1. Noctmidra (^Hectandra^ Boxb., Fsilwa^ Miq^.). Glab- 
rous, erect sbriibs ; scales 10. 

1. L, jpaiiciflorum, G r i f f., (JPsilm Balhergioidcs^ M i q., Sujipl. EL 
V. Sumatr. 355). — Leaves small, obovate, obtuse witb a niiiero. 
(Sumatra, Singaxiore and Karen bills in Burma). 

2.. L. decandnm, W all. — Leaves rather large, ovate-lanceolate, 
acuminate. (Chittagong and Sylbet). 

Subg. 2. Linostoma, Tomentose, seandent shrubs ; scales 5, 2-cleft. 

8. Z. scandens {Lasiosiflion scandens, E n dL). Floral leaves coria- 
ceous, jietioles inserted with a broad base to a knob on the pedun- 
cle, and reflexed. (Malacca and Burma). 

The floral leaves differ considerably from those of the following 
S];)Gcies, although the general habitus siiflieiently agrees in both. 
They are much longer (about 2 inches long,) in a dried state, 
brownish (not whitish or straw-coloured), rigid, the veins and net- 
venation very glossy above, opaque underneath. 

4. L. Biamense^ Kurz, — Floral leaves thin, chartaceoiis, the 
petioles equal and not in the least thickened into a knob at the in- 
sertion. (Siam), 

BCITAMINEJB, 

82. Globba Arracanensis, n, Herba perennis 1-2 
I)edalis, scapis foliatis ; folia lato-laneeolata, brevissime petiolata, 
5-9 polk longa, glabra, subtus in nervo basin versus nonnunquam 
parce pilosa ; vaginae glabrae, sulcatae, lingula lato-producta triin- 
cata laevi ; panicula terminalis, vulgo reeurva, glabra, bracteis 
lato-ovalibus obtusis lilacinis laevibus usque 6 lineas longis munita, 
racemuH breviuseule pedunculati, braeteolis bracteis conformibus 
magiiis involiicrati ; eoroUae tubus brevis, albidus, lobi lilaeini, 
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labium bifidiim, iiune intense aurantiaciim, nunc (easii ?) latere altero 
lilaeiniim, altero aurantiaouin, lobulis obovato-obiongis obtiisis ; 
filamentum arcaato-incurvum, longum, lilacinum, nudum ; anther a 
elliptico-oblonga, non marginata, connective supra antheram lobuli- 
formi producto ; capsulse ovatse, calyce amplo 3-lobulato coronatm, 
Igeves ; semina minuta, nigra, minute pubescentia, arillo basi 
parvo albo lacexo instructa. — ery common in the Mixed Eorests of 
the low sandstone hills of Arracan, in Akyab District. I found the 
flowers and fruits in October, 1869. 

This species so much resembles at the first aspect Glolla spathu- 
lata, E X b., (Mantisia spathulata, S c h u 1 1.), that it might easily 
be taken for it j but it has the panicles terminal on the leafy 
scapes, and no trace of those long subulate (not spatulate, as errone- 
ously described byEoxburgh) appendages on both sides of the 
filamentum, and a different anther. 

HYFOXIDJEJ^. 

83. Hypoxk^ orcMoides, K urz, in Mi q. Ann. Mus. Lugd. Bat., 
lY, 177. — To this species I refer again Franqueoillea major, Z o 1 L, as 
a synonym, although Prof. M i q u e 1 suggests that it rather belongs 
to JE[. aurea, Lour., than to the former species. My identification is 
based upon authentic specimens, and Prof. Miquel evidently 
mistakes the long slender tube of the perianth for a pedicel. 

ORCmBFM. 

84. Bidymoplexis pallens, Q* r i f f. — I have suggested in Dr. See- 
man n ’ s Journal of Botany, 1866, p. 40, that this species may be 
identical either with Gastrodia Javanica or HasseltiL I had since 
an opportunity of seeing B 1 u m e ’ s Java Orcliidem, from whicdi is 
appears that none of them is identical, but that B 1 u m e himself has 
adopted Wight’s Apleetrum as a distinct genus which, however, 
must give way to the older name of Griffith, 

OYFFRACEM, 

86. Anosporum cephalotes fCyperus cephalotes, YhL, Enum., II, 
311).^ — To this belong Cyperm monocephalus, E o x b., EL Ind. I, 193 ; 

^ Or, as some wish to wnte, Eypoxys. 
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Wall. Cat. ^4:4,1. —Aiiosporum monoce 2 oliahm^'E'Et,^ in Linn • IX, 
287 j Wi g li t. Contr., 92 etc* ; B o e c k. in Bot. Ztg. 1869, 23 etc., 
miA Trent epolilia Mfoliataj Boeck., in Bot. Ztg*., 1858, 249. — The 
genus Anospormi appears to be a good one, representing tke genus 
Cyperus amongst IlypoLYTiiEiB. 

How Cypenis paUidus, Heyne (=(7. canescens^ Vlil.) is referable 
to tbe genus Anosporum^ as proposed by B o e e k e 1 e r, is by no 
means clear. 

86. Ckoriearpha aphjlla, Boeck., in Flora, 1858, 20, is anotlier 
ofBoeckeler’s supposed novelties, and is to be referred to 
Lepironia mucronata, R. B r. 

87. Bcirpode^idron, Zipp. — bave lately obtained more fruc- 
tificating specimens of this genus, from which it is clear that also in 
the Javanese plant the dru|)esare 6 to 12 sulcate, so that there can 
be no doubt ofThwaites’ PandanopkyUiim costatimi being really 
identical with Zippelius’ plant, (See Journ. As. Soc. B* 
XXXYIII, 85). 

88. Fmhristylis cylindrocarpa^ Wall, in K t h. Eniim. II. 
222. — To this belong Fimhr. ahjiciens, Steud., F. ArnoUii^ 
(Thwait., Enum.) and F. schcenoides, i^ar. p. nmiostachya^ N. E., 
in Wight. Contrib. 97, as well as the superfluous genus Mis- 
chospora efoUata^ Boeck., in Flora 1860, 113. 

COMMEL YNA OEJE. 

89. Aneihmn ocliraceum^ D a 1 z. var. GriffitMi (A. crocea^ Griff. 
Not. Monocot, 235), — planta variabilis, nunc vix poliicaris et uni- 
flora, nunc 5-7 poliicaris florumc[ue fascieulis axillaribus termin- 
alibusque, basi ramosa et procumbens ; cauies crassi, glabri ; 
vagina supra ciliata ; folia oblongo-laneeolata v, oblonga, acuta ; 
fiores nunc 3, nunc 1 lin. tantum in diametro, ochracei ; sepala 
et pedicelli dense puberuli ; petala orbiculari-oblonga, -J-l-Jlin. 
longa, ociiracea, in sicco cyanea ; fliamenta stricta, fertilium 3 
alternantia longiora ; stylus striatus, violaeeus ; caj)sula 3-quetfa, 
sepaloruin longitudine ; sernina biserialia, j)erforata, j>allida. — ^Ar- 
racan, very freq^uent on open grassy pastures round Akyab and 
in the Koladyno valley. Flowers and fruits in October, Also in 
Tenasserim (G r i f f . ) — 


12 
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I do not venture to separate tMs variety from BalzelPs A:, 
ocJiracetim specifieaHjj for tliere are no other differences except the 
piiheseence of the sepals and pedicels. Some doubt may he raised 
against the identity of an Arracan with a Concan species, as the 
plant has not yet been found in intexnnediate stations, but I met 
with several other Concan plants in Arracan, amongst them also 
Smithm (Mcliotoma^ D al z, 

GRAMINE2E, 

90. LeptocUoa zireeolata, E. B r.-— A synonym of this species is 

Nadus liumilis^ Hass k., known only by name. Dr. Hasskari 
had only sterile x^lants before him, when he inoposedthe name, and 
probably misled by the native name, Tjangkorreh diook, (JDbwch- 
loa being called Tjangkorreh gede by the Javanese) 

brought his plant in connection with bamboos. I have seen the 
authentic growing specimens in the Botanic Gardens, Buitenzorg. 

91. Bamhisa atmciilata,lS.UTz^^^ Gar. Calc. 79. — 

This species has been identified by Col. M u n r o with the common 
and well-known B. W end!., (B. ThouarsU, K t h.). I do 

not know what may have been sent from the Botanic Gardens, Cal- 
cutta, under that name, but I feel certain that my plant has no- 
thing to do with that bamboo, except that both belong to the sec- 
tion iBchirochloa. I add here the diagnose from my manuscript 
on Indian Bambijsaceje. 

B. mmculata ; Arborea ; turionum vaginre virides, lateiibus 
adpresse atrofiisco-setosse, ore minute aurieulato ifevissimae et 
politse ; folia mediocriter j>etiolata, suhtiis seabrescentia ; vagiiu-o 
plus minusve serieantes, ore auriculo nudo polito intense viridi 
terminatjn, Acres etc. incognitse. Burma, Assam, etc. 

92. Bamhusa BumpMana (LeJeba RumpJiiana, K ii r z, in Cat. 
Bogor. 1866, 20, B.lineatu^ Munro; B, AmaJiussam, LdL, B, 
atra, L clL ; B. picta^ LdL; B, hrava, L d L). Frnticosa, culmis 
simpliciter ramosis ; turionum vaginso patenter setosm, ore auri- 
culato rigide fimbriatae ; folia vulgo largissima, spurie semiam- 

^ The following remarks on Indian Bombusacece are for the present restricted 

a few species only, particularly those in connection with which my name 
has been mentioned by Ool. Mnnro in his Monograph of that tribe of 
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plexicaiilia, siibsessilia ; foliorum vagmse ore longe rigicleque fim- 
briataj ; spiciiise saepe tort’aof3o-eloiigat805 sessiles y. pedicellat£e ; 
ilomm hermax^lii'oclitoriim valrula interior in angulis eiliata ,* 
antlierse liite^e ; stigmata alba, purpnreo-i^ilosa. (Diagii. in MS, 
K II T z). Tliis is a very remarkable specie>s wbicb will reg^uire a 
separate section being established for it. 

Sect. Leleha : Spicnlae densihoree, carinato-compressse, valvnliB 
sursiiin deorsumcxue breviores, fLoscnlns summus hermapliroditns ; 
rhacliiiliB omnes abbreviatse, > lodiculm nulla) ; an- 

tlierm apieulatse.—Gramen fruticosum, liabitu valde peculiari ab 
omnibus Bambusis Indicis valde discrepans, foliisg^ue niaximis gau- 
dens ; turionum vaginae lamina membranacea discreta. {Leleha 
[gen.] E u m h. et T e y s m a n n). I had opportunity to examine all 
the Euinpliian varieties without excex^tion, some of which, as L* 
Uneat a and L, pkia ivould form one of the most charming introduc- 
tions for the European hot-houses, as they have red, green and 
white striped stems, or have them beautifully mottled with the same 
coloure. 

93. QUjanUcliloa after , K u r z. — Bamhusa after, H a s s k. — The 
genus Gi(jantockha cannot lie retained, as I will shew on some future 
occasion. Col. Munro writes (in Linn. Trans., XXYI, 125), 

Enrz, in his notes, identifies this species (Gig* atterj with B* 
aspera and B* Bitnng, E o e m, et S c h u 1 1., but the latter I do 
not understand this interi>retation in which I am said to have iden- 
tified 2 such species, as those alluded to, which differ toto mlo I 
As far as I am aware I have identified B, a8p)era with B. Bitung. ~ 
but siuety not those two with B* after* The one is (sententia 
Jduiiroana) a Bendrocalamus, the other a Giyantocldoa* I give here 
tlie diagnosis from my MS. — 

A. aspera, Eoem. et Schult. Arborea, cu'imis canescente- 
tomontosis ad nodos valde incrassatos z^adicoso-annulatis ; turionum 
vaginiB adpresse canescente setosm, ore auriculato rigide fimbriatse i 
lingula fisso-fimbriata ; folia margine seabra ; vagiii 83 foliorum 
albido-hispidfo, ore parum producto hispido-fimbriata) ; valviila 
interior in angulis marginibusque albo-ciliata ; anthera) luteoe ; 
caryopsis mucronulata. — Indian Archipelago, from the Moluccas 
to Singapore. 
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94. Oxytenmitliera nigro-ciliata^ M n ii r o . — M least 3 species are 
united by Col. Mu n r o, of wMeli perhaps only the Javanese speci- 
mens of Zollinger (sine numero) really belong to B. nigro- 
ciliata^ B ii s e. My Bamhnsa Andmnanica also seems to have been 
merged into the same suite of species, I give, therefore, diagnoses 
of the true B , nigrociliata^ B n b Qy and B. Andamamea, retaining 
a further elucidation of the various species for my revision of 
Indian b ambus. 

Bamlusa ( Oxytenantherd) nigro-ciliaUy Biis e. Arborea ; tu- 
rionum vaginae adpresse fusco-setosse, ore decurrenti-aim- 
culato fimbriatse ; lamina imperfecta patens ; folia subtus pu- 
bescentia, marginibus scabra ; vaginee adpresse fuseo-setosse, 
ore minute auiiculato rigide fimbriat(B \ spiculee 1-1 J poll, 
longse, eurvatae, valvulis marginibus rigide fiisco-ciliatis ; valvula 
interior in angulis a medio fulvescente v. albido-ciliata ; stigmata 
purpurea.— A large species, resembling B, aUer so much that it 
is difficult to distinguish it, when out of flower, or destitute of 
young shoots. 

Bmnhusa Andamanica, K u r z, in And. Eeport. — Arborescens ; 
turionum vaginae adpresse atrofusco-setosse, ore minute auriculato 
nud 80 , auriculis intense viridibus politis j folia glabra, marginibus 
seabriuscula ; spiculjB poUieares, strictiusculse ; valvulis margini- 
bus rigide atrofusco-ciliatis ; valvula interior in angulis parce pilo- 
sula ; anthersB puipurece j stigmata alba. 

95. Mehcamia gracilis y K u r z, ajmd M u n r o, is Bcldzostachyum 

cMlimitliumy ( Chloothamnus cliiliantlmsy B ii s e). The difierence 
between Ileloeanna and ScJdzostacliynm rests entirely in the fniit, 
and not in the absence of the upper palea, as suggested by Col. 
MunTO.' ■■■■■ ■■ ■ ■■ ■ ' " ' 

96. Melocanna ZoUingeriy Kurz, = BcMzostachjum ZoUingcriy 
S t e u d. — Here is another mixture of at least 3, if not 4 ’well 
marked species. Had Col. M u n r o had an opj^ortunity of observ- 
ing the growing plants, he would never have thought of uniting 
them. What would the Javanese say, if they were told, that their 
bambii iratten, mayang, sirit kdda and biilii were all the same ? 

ScJikostachyum ZolUngeriy PI. VII, Pig. 2. Arborea, 

culmis 2-poU. crassis j turionum vagince adpresse-setosu), ore 
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large aimculato longissime fimbriatse ; lamina imperfecta erecta, 
ventricosa; folioriim vaginse glal)r£©, ore auriculato loiigis>sime 
(G-80 lin.) fimbriata3 ; spicnlse 3-4 lineares, f[o>seiilo pennltimo 
liermaj^lirodito ; valvula exterior fl. lierm. marginibiis la3vis ; 
l^^dicnla:) niilke ; antlierse virescentes j stigmata alba. 

Sclikostachjum Iracliycladimi^ Kurz, PL YI, Fig. 2. {Melocanna 
hracliyclada^ Kiirz, in Cat. Bog. 1866, 20 ; Jf. ZolUngeri hr achy- 
clada^ M ii n r o, 1. c. 134, — certissime non K u r z). — Arborea, cnlmis 
bracb. linm. erassis \ tiirionnm Yagince adpresse setosas, ore minute 
auriculato iimbriatse, lamina im|>erfeeta yentricosa ; foliorum yagi- 
lUB albido v. fiilvescente setulosm, ore auriculato longinsciile (4-6 
lin.) fimbriatse j spicnlse 4-6 lin. longse, flosculis duobns sum- 
mis bermapliroditis ; valvula exterior marginibus ciliata ; lodiculse 
ciliatso ; antberm purpurem, dein lutesceiites nigro-marginatas ; 
stigmata alba. — A bambd of a very peculiar liabitus, growing to a 
lieiglit of from 30 to 40 ft., with tbe lateral brancMngs very short 
and meagre, hardly 3-3-| ft. long. 

Sclmostacliyzwi longispiculatumy Kurz, PL VI, Fig. 1. {Ilelomnna 
longespimlada^ Kurz, in Oat. Hort. Bog. 1866, 20 ; iLT. Zollingeri^ y 
longespicxilata^ Munro, 1. c. 134, liaudKurz). — Friiticosa, culmis 
digit. cra>ssis j turionum vaginse adpresse albido-setulosse, ore auri- 
culato setoso fimbriatse j foliorum vaginse glabrse, ore auriculato 
rigide-fimbriatse ; spiculso ultra pollieares, fiosculo penultimo 
hermaphrodite j valvula exterior f!. hermap>h. marginibus hovis ; 
lodiculse nullse ; antherse lutescente-virides j stigmata purpurea. 

' — ^An elegant dense shrub, with very long usually seniiscandent 
slender stems. 

[PL VI, Figs. 1 and 2, shew the upper parts of the sheathes of 
the young shoots of BcJmostachyum hngispkulatum and of Bcli. Ira- 
chycladtm respectively — (both natural size). The leaf-sheath es 
above the shoots belong to the figures of the sheathes just below 
them. — PL VII, Fig. 2, is the upper loart of the sheathes of Beh. 
ZolUngeri.'] 

97. Jlehcanna ? Ktirziiy Munro, Lc, (Banib. sclihostacliyoides^ 
H-TiTZy ill Ai\iiIRQ'^oxi)—Teinostachyimi sckizostachyoules, Kurz, a 
species nearly allied to T. aUemmtum^ M u n r o. 
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98- Beeslni ehfjantissiim, Kiitz, ax)ud Miinro, 1. e., 146= 
Scimostachynm elegantmimum^ X u r z. 

BALVmiACEJE, 

99. Salvinia vertdcillata^ Boxb., in McOlellaEcl Gale. Joiirsi. 
of N. History, lY, 469, and S. elegans^ H assk., are botlx identical 
■witb Salvinia natans, H o f f ni. 

100. Marsilea erosa^ W i i 1 d., a plant wliicb grows abimdaiitly 
in Bengal in dried-up rice fields &c., is a state of groAvtli (not only 
a yariety) of i£ quadrifoliolata^ L. Prof. Al. Bran n attein|)ted to 
distinguislx amongst many otber supposed species also tlxese 2, 
considering among others as a distinctive character the form of the 
pedicels, whether they were more or less grown together, &c, I 
have observed that all my specimens of Jf. erosa^ however small 
plants they were, with the leaflets very coarsely toothed,* invariably 
tuimed within 3 or 4 weeks into robust and large specimens of M. 
qmdrifoliata^ with quite entire leaflets, whenever put in deep 
water. 

FJLICES. 

101 . EemioniUs Zollinger iy X u r z, in Tydsch. v. Ned. Ind. deel 
XXY, 400 — H. fronde membranaoea dispari j sterili ovali-oblonga, 
obtusiuscnla, basi cordata, attenuata, repanda ; fertili subhyalina, 
stipitata lineari-laneeolata, undulata, — ^Hab. in Java, i)robabiliter e 
Banjuwangi in liort. Bogor. attulit Z olli nger.— Gaudex 
obliquus, crassus, radieulis crebris firmis obsitus. Prons dispar ; 
frondes steriles rosidatse, ovaH-oblongm v. obloiigse, obtusiusculxe, 
basi qiiidquam attenuata eordatee et crispata), membranacem, 
laete virides ; stipites breves, paleis brunneis lineari-lanceolatis 
dense vestiti. Prons fertllis linearis v. lineari-laneeolata, acumina- 
ta, basi decurrente, stipitata, undulata, 2 poll, longa, 3-4 lin. lata, 
Bubhyalino-lierbacea, luteseonte-viiidis ; stipes pollicaris, lierbaceiis, 
penniB corvinae crassitie paleis brunneis seeedonti]>us adspersus. 
Sori subcoiitinui. (X u r z, 1. e. 400.) 

Mr. J o h xi S c 0 1 1, in his list of higher cryptogams cultivated iu 
the Bot. Gardens, Calcutta, qxxotes this species as an Acrostichumj 
seet. Gymnopterky hut a mere superficial examination of the plant 
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sliews tliat it cannot be referred to tbat genus. It is, as a species, 
eyidently allied to IT. lameolata,^ H o o ic. 

[PL Y, Hemionitis Zollinger^ Kurz, Pig. 1, whole plant, 
natoal size ; ; tig, Ir/-, a j^ortion of the sterile frond, lig. 25, a por- 
tion of tlie fniit-b earing under surface of tlie fertile frond, — the 
soil are removed. The 2 latter figures magnified.] 

LYOOBOBIACEM. 

102. Belaginella imhricatum (ought to be imlricata^ as is also tlie 
ease witli 8. semleordaium^ aristcdum^ Boot t, in tlie list of 

higher O/v/j;??., 02, — is probably 8. tenella, Spring. The var, a. 
nor male (loc. cit.) is the same as /SV Belanger Si> ri ng, and the 
var. erectim (ibiden) differs in no way from 8 , Jungliulmiana^ 
Sx>ring. 


A List of Biebs oBTAmED nsr the Kiiasi axd INToeth Cachae 
Hills, ly Major G o d wrisr - Aits t eis", P. E. G. 8.^ Beauty 
Bupdt. TojyograjAdeal Burvey of India. 

[Pteceived 1st January, read 5tli January, 1870.] 

The following list of Birds obtained in the Khasi Hill Eanges 
is here given, that it may x)rove useful to Indian Ornithologists, 
interested in the range and distribution of different species ; for it 
adds, as might be expected, very little to our previous knowledge 
of the Birds of India in general, thanks to the researches of B 1 y t h, 
Jerdon and others. In the N. Cachar HiUs, we have arrived 
at the confines of a Natural Province, the Indo-Chinese, where, 
it may be expected, a great commingling of purely Indian, Hima- 
layan and Chinese forms takes place ; with many it is probably near 
the extreme western limit of the one, and the extreme eastern of 
the other. In the Burrail range, — so little known to us, and almost 
unknown to the Naturalist, — new species it was thought might be 
found, and this hope led me to enter on a x)ursuit I had never be- 
fore taken up. In possession of Dr. T. C. J e r d o n ’ s volumes 
on the Birds of India, this pursuit soon became one of intense 
interest, which relieved the monotony of the hours passed buried 
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in the forests of that range, and the miles a siu*veyor daily march- 
es through them. To Dr. J e r d o n I owe many a pleasant hour, 
and much valuable information, that I should never have otherwise 
known, and I only trust that, as in my own case, the Birds of 
India” may lead others in the same way, to first take an interest 
in, and then collect specimens in the regions they may visit j only 
thus can we appreciate the labours of the many Naturalists who 
have worked before us. 

I have followed Dr. J e r d o n ’ s classification throughout, and 
those birds not included in his jyurely continental Indian fauna, 
have been |)laced under the numbers of their nearest allies. In 
most cases, these birds are mentioned in the above work. I 
must here acknowledge the very great aid I have received from 
Dr. J e r cl 0 n, who has named many doubtful species, and some 
that I had been unable to identify. 

All measurements taken from the fresh bird have been given, 
with difiieren'ces of colour &c. noted. In the case of rare birds, a 
description has been added, for the information of those who may not 
be ill xDossession of original Ornithological works. The present list 
contains 207 birds, and I hope to add hereafter, from time to time 
to it, and thus complete the birds of these Eastern Hills. Should 
circumstances prevent the carrying out of my present intention, 
such as the removal of the Survey to some other part of India, I 
only hope that some one else may take up the work and finish the 
series. 

Grier, BABTORES. 

Sul,-Fmn, EALCOisriDiE. 

17. Tbimmculus alaudarius, B r i s s. 

8tib.-Fmn. AcciriTRiNis, 

22. Astur (Loplios^izd) trivirgatus, Tern. 

A fine live specimen of this bird caught by the Nagas of Asalu 
was brought to me and was kei}t some time in confinement. The 
diurnal famihes of tliis order are not hy any means numerous in the 
North Cachar Hilis, and I do not remember ever having seen the 
common Idte. A large Eagl^ was occasionally seen near the high- 
er peaks of the Burrail, but never ventured within shot. 
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Bub.-Fmi, AauiLiNiE. 

34, Zimuaetm nivem^ T e m. 

39. Spihrnn eJmh^ Band. 

8'uh,-Fam* MiLViK^as. 

55. Halimfnr Lidm^ B o d d. 

Feet yellow, irides dull yellow', extent 47 iiic'lie.s, 

56. Milvm Govrnda, ^jls. 

Tills bird is not a visitant to Olierra, until rains begin to eease, 

early in September, 

68. Ba7M hplioteSy Cur. 

Only one specimen of tbis handsome bird was seen and shot at 
the head of the Jhiri, the country being all dense forest for miles. 
Length 14 inches ; extent 30" ; wing 9|-" ; tail 5J" ; 5 

tarsus!"; spread of foot2f"; irides inner circle madder brown 
shading off into pink grey. Primaries 3rd and 4th the longest. 

Family^ STRiGinis. 

61. 8tri% Candida^ T i e k e 1 1. 

Obtained on the border of the grass country near the Kopili river. 

75. FpliiaUes Lempigi^ H o r s f. 

Dr. J e r d o n, who saw this bird, pronounced it to be F. Lem]ngi^ 
resembling the Malabar variety ; I had set it down as p&nnatm var. 
It certainly is a very rufous type of the former named species, and 
as these birds differ so much in plumage and size from various locali- 
ties, I give a description taken down before the bird was skinned. 

Above, chesnut rufous, feathers on top of head black shafted, bar- 
red black and dusky rufous on back, scapulars edged white on outer 
web with a subterminal black spot. Primaries distinctly barred 
with white and rufous, having narrow black lines bordering the 
white bars of the onter web, inner webs greyish black, breast a 
paler, but rich, tint of rufous, indistinctly spotted with black, — ^per- 
haps streaked would be most correct ; more white on belly, the under 
tail coverts being pure white ; legs rufous to end of tarsus, tail 
barred dusky on outer feathers, with fine black on the two central. 
Buff brown, feathers barred black and tipped brown. Irides light 
golden yellow, bill pale yellow, legs almost whito or palish flesh 
colour. Length about 8 inches ; extent IB J-"; wing 5*8"; tail ; 
tarsus 1*3"* 
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76* Athene Brama^ Tern* 

79. Athene cuculoides^ Vigors,. 

Order, WSBSSOBBS. 

Fam. HiETJNDmiDiE. 

82. Mirmdo rusUca, L, 

Breeding at Asaid in April in tte Mgli roofs of the Naga lionses. 
The specimens shot were small, only 12 inches in extent. J e r d o n 
mentions this bird as arriving early in July in Upper Burma; 
they thus probably breed along the whole line of high hills from 
the Bnrrail and Patkoi ranges into North Burma etc. 

102^35. Oypselus tectorum, 1 Bxoe.. Asiat. Soc. Bengal, 

Feb., 1870, p. 61. Differs from €. latassimisis, Gray, in being far 
darker with a shorter tail, the feet and claws of the latter species 
being also much stronger and larger. Dr. J er d o n, to whom I 
gave a specimen of this bird, pronounced it at once a different 
species. 

This little Swift was numerous in the Naga villages around 
AsaM in March and April, and was then breeding in the roofs 
of the houses ; a nest that I obtained was attached to the up- 
per surface of a kind of palm leaf, in the thatch of a house ; it is 
a neat very shallow construction of a fluffy grass seed, stuck to- 
gether with saliva, a feather or two intermingled with the grass. 
The eggs were two in number, pure wliite, resting against the 
lower side of the nest, which is just of sufficient depth to retain 
them, so that the parent bird can hardly be said to sit on her eggs 
in the nest, but rather hangs on to it, in apparently a most uncom- 
fortable position, and how the young when hatched remain with 
safety in the nest, it is difficult to understand, unless the po-wer of 
hanging on by the claws is thus early developed. The nest is about 
2|- inches in diameter. 

On the Peak of Hengdon at the head of the Jhiri river, at 
an elevation of 7000 feet, the ridge on its west face being almost 
perpendicular for several 100 feet, a very large Swift was com- 
mon, flying with great velocity, it mayffiave been Acanthylis cauda- 
cuU, Lath., but I was unable to bring one down ; they shot past 
Hke lightning and often well within shot. 
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Family, TEOGONIBiE. ’ 

116. SarjMctes Sodgsoni, G* o u 1 4. 

Family^ MEEOPiDiE, 

117. MerojiH virklk^ Lin,, extent Hi inclies. 

Family^ Q(mh.oiKDM. 

124, Coracias affinis, McClelland. 

Family^ HALCYOis'iBiE. 

127, Halcyon Guriali '2 QB,!: son, 

134. Aleeiohengaleyms^QmBlin^ 

Not oftei} seen in tlie Mglier Mils, I obtained one at the head of 
the Jliiri. A large siiecies was noticed once or twice in North 
Oaeliar. 

136. Ceryle mdis^JjitiTL, 

Eijeylaimib.e. 

138. Psarisonms Jameson. 

This bird was common at the head of the Jhiri rirer, 20 or so 
together in the heavy jungle, and by no means shy. It is a smaller 
bird than the size given in Jerdon, though agreeing precisely in plu- 
mage ; it is a truly beautiful bird. Length 10 inches ; tail 4"; wing 
4'^j tarsus 1*2^'; bill at front 0*65'', breadth 0*70", height 0*35", 

139. SerzIo2}Jms ruhroyyygia^ H o d g s o n. 

I obtained two specimens of this bird, one having a hne collar of 
shining white. 

BircEEOTiDiE, 

146. Aceros nifolenm^ H o d g. 

Whole body black with glossy green tinge on back and wings, 
only the tips of the four first primaries and end of tail, for 6 inches, 
white. Head well covered with long hairy black feathers, drooping 
backward down the neck, feathers above the tarsus, very long and 
slightly tinged with rufous ; nacked space on throat vermilion, 
heart-shaped, bounded on throat by a narrow grey black band, 
confi.ned to the base of the lower mandible and side of neck ; 
around the eye blue, under eyelid pink ,* eyelashes well developed ; 
beak curved and very pointed, no casque ; colors pale waxy yellow 
with two wen marked black bars at base of upper mandible, the 
lower has a pale soiled appearance for about inches. 

Length 3 feet 6 inches ; wing 16 inches ; tail 1 foot 5 inches- 
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Length of hill to gape^ ^ inches, girth 7-f ; foot from fore claw 
to hind claw 4^-'^ ; tarsus 2f. 

146<gf. Ehyticeros pUcatiis, Latham. 

The whole of the head, neck, hack, hreast, and wing black, with 
a green sheen. Head finely crested with a xfiume of black hairy 
feathers, tail all white. The naked space on the throat pale green 
and blue with an indigo band ; orbital skin dull red ; mandible pale 
\Yaxy buff, casq^ue small, irides pale brown, feet yellow, claws black, 
strong. Length 3 feet 2 inches ; extent 5 feet 2 inches ; wings 18^^ 
inches ; tail 1", spread of foot including claws 5 inches ,* mandi- 
ble 6 its girth at base 8'^, depth 3^'; this bird -was shot at Grarilo 
near Asalii where the hornbills were particularly numerous in 
January and February ; in May very few' were to be seen. The 
Nagas are very clever bird-snarers' and l^rought into camp great 
numbers of birds for sale, among them a few" Hornbills, of other 
birds Barbets were particularly numerous. 

1465. Aceros sp. indet. Yellow throated Black Hornbill. 

Whole of body and wings black with a tinge of blue ; neck, 
extending from over the eyes, and tail pure white. From the 
base of the upper mandible , a line of reddish brown feathers 
commence, and widening and lengthening these cover the whole 
of the back, part of the head and neck, merging into a black 
line as it approaches the back. Orbital skin pink, eyelashes 
long, irides a bright red, like red sealing wax ; naked part of 
throat bright yellow ; casq[ue small with seven indistinct ridges 
pale coloured — separated by black bars, base of both mandibles 
barred in same manner, the bars being narrow ; this thickening 
at base of the bill extends for 2-| to 3 inches. General colour of bill 
greenish white. Length 3 feet 9 inches, expanse 5 feet 4 inches ; tail 
1 foot 1 inch ; wing 19 inches ; bill to gape 9 inches ; depth 
cascpae S f, 

146c. Anorhinus gahritus, T e m m. (Je r d o n B. of I, p. 252). 

A. carimtm^ B 1 y t h, is the young of tliis species. 

The whole of the uj)per pax*ts of a pale slaty grey, having in 
certain lights a greenish tinge, throat and sides of neck white, 
dull rufous on the breast and belly, tliighs and under tail coverts. 
^Primaries greenish black, tipped and barred white, a white spot 
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formed by tbe tip of the outer wing eovertSj the base of primaries 
being also of this coloxtr ; secondaries edged whitish, tail tipped 
white, centre feathers same colour as the bach. Bill yellowish white. 
Length about 31 inches; wing 13^'; tail 13'''; bill to gape 41"; 
depth 2" ; measurements taken firom stuffed specimen. 

Trihe, BCARBOEEB. 

PsiTTAGIDiE, 

149 . Fulmnih rosa^'Eod^.d.. 

150. Falmrms schlsticeps^ELo 

1 52. Falmornis JavanicicSy 0 >s bee k. 

153. S p a r r m. 

Differed slightly from J e r d o n ’ s description, the beak was 
bright red, not dark yellow, wing and tail dark green, the tinge of 
blue being very faint ; feet orange. 

Jte%, PlCIDiE. 

155. Ficm maJoroides^’H. on. 

Breast and belly are decidedly buff yellow, not isabelliiie. Length 
9-J" ; extent 15" ; wing 4|"; tail 3J-" ; bill If" spread of foot 2" ; shot 
on Hengdon Peak. 

157. Ficus Macei^ Vi e i 11. 

Length 8 inches ; extent 13" ; tail 3" ; bill 1". 

163. Ytmgqncus rulricattis^ Blyth. 

1 62. Yungifiem pygmmusy Vigo r s. 

166. Chrgsocola])tes suUaneus^lB.oA^, Length 13 inches. 

173. Qhrysfholegma flavinucJia^ Gould. 

The lining of wings in this specimen is pale brown, 

174. Ckrysjpholegma ehhrolojpJms^Y i<d ill. 

186. Vivia mnommata, Burton, 

187. Sasia ockracea^ H o d g s o n. 

Shot near Nenglo, Asald hills, in Pebruary in scrubby jungle ; 
differs somewhat from J e r d o n ’ s description and may be Fieiminus 
ahiormis^ Tern. Bieh ferruginous on breast, belly and nape, 
darker and greener tinge on back, linings of wings pale blue grey, 
irides crimson. 

Family, llKOALAiMim®, 

191. Megalama virens^ B o d d, 
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192. Megalaima Sodgsoni^ ^ oub,^. 

At Asalu it is foniLcI at 3,600 feet. Tlie specimens, I obtained, 
bad tbe vent and under tail coverts of the same green as the lower 
breast ; biU fleshy pink, tip of upper mandible dark. 

195. Cyano^s Asiaiica^ Lath. 

196. Oijanops Franldimi^’B).jih., 

196a, Cymiops eymoMs, Blyth, (Jer don, 1. c., I, p. 315). 

Has a crimson patch at back of occiput, no crimson at base of 
lower mandible as in the next species, in which it is orange. 

Family^ CTJCUiiiDiB. 

204. Cmete Dr apiez. 

Length 13 inches, wing 8" ; tail oy. 

209. Foly;phasia tenuirostriSf Gr ay. 

Length 9|- inches ; extent 121-''' ; wing 4 .^' ; tail 5 J" ; tarsus | ; 
bill at front 

214. Fudynamys orientalise Linn., a female measured in length 
15 inches ; tail 7". 

215. Zamlostomus tristise Less. 

218. Centrojgus mridise S c o p o 1 i. 

Family e NncTAEiisriDiE, 

223. Araehnotliera magna, H o d g s o n. 

225. JEJtkojpyga miles, Hodgson. 

No scarlet in the tail feathers whatever, below the breast dull 
green grey, no tinge of brown, if tinged at all it is with yellow 
down the centre. Length 5 inches ; bill I-'', wing nearly 2 J-'^ 

229. ,Mtliognjga NijgaUnsis, Hodgson. 

231. AStJiopyga saturata, Ho dg s on. 

Length 4:i inches ; scapulars, interscapulars, side of neck and 
back maroon, a very marked band of yellow on the r nmp ; in all 
other respects it agrees with J e r d o n ’ s description. 

231^. Anthreptes — sp. — ? 

A single specimen was obtained at Teria Ghat and shown to me 
by Dr. Jerdon in December 1869, Head and upper back rich 
metaUic green fading on lower back, but strong again on upper 
tail coverts ; wing and tail black, the shoulder of the former has a 
tinge of blue, outer edges of centre tail feathers metallic green, 
ear coverts rich purple lake, with a streak on the side of the neck 
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metallic magenta ; eliin and tliroat mfons, or sienna ; rest of lower 
plumage brigM canary yellow. Lengtli 4 ‘4 inches ; wing 2*05^^, 
tail 1*7" ; hill l>lack, length at front *55" ; legs dark brown^ 
tarsiis ‘OS'k 

236. Bicmmn cocGvneiim^ ^ 0 , 0 -^ oW, 

241 . Myzantlw ignipectus^ H o d g s o n. 

My specimens also have a black streak down the centre of the 
abdomeBj commencing at the red x^ateh on the breast. 

251. But a cinnamomeoventris^ Blyth, lateral tail feathers deex> 
black, not the centre ones. 

252. Sitta formosa-y Blyth. 

Bill grey black ; lower mandible pale grey at base ; feet with 
pale yellow soles. I only obtained one specimen of this rare and 
lovely bird at Asahi, evidently as rare on this eastern side as in 
Sikkim. 

253. Dendrophila frontalis^ Horsf. 

Family y Uptjpidje. 

254. Upu^a epo^Sy Linn. 

This is a rare hird on the Biirrail range. 

Family y LAJ^iADiE. 

258. Lanius tephro7iotuSyY i 

262. Lanius areyiariiiSy'Blj th, 

263. Tephrodornis pehica, Hodgson. 

267. SemipMs capitalisy McClelland. 

Bill black, legs dark brown. Length 5 inches ; wing 2| ; tail 
2^r 5 tarsus 0-45" 

269. Vokocivora ^mlascMstoSy H o d g s o n, 

270. Graucalm Maceiyh^^^OTL, 

Irides rich brown, not lake ; a narrow edging of X)nle grey on 
the x^rimaries. 

271. F&ilcrocotus speciosuSylud^t'h.di.rrLy 9 obtained. 

272. Pericrocotus flammeusy Forster. 

273. P. hrevirostrisy Vigors. 

274. P. Solaris y Blyth. 

275. P. roseusy Vieillot. 

Length 7i inches ; wing 3i" ; tail 4'k 

278 bis. Bim^rus lo7iguSy 'Kox 
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:280. Bicrurm longicaudcdus, A. Hay. 

282. Qhaxytm mnea, Vieillot. 

Length 9|- inches ; wing 5^' ; tail 4f" ; extent Lf' ; tarsns hill 
at front |-'h 

284. Mhlkis paradiseus, Lin. 

287. ArUtmits fiiscus^ Y i e i 1 1. 

Mrst seen at Asalu in April, generally flying about leafless trees, 
ill the clearer parts of the country. The birds were breeding in Oa- 
char in April and May, the young sitting out on the palm branches. 

290. Myiagra azitrea^'B o and $ obtained. 

291 . Leimeerca fuscoventris, H r a n k 1 i n. 

The five outer tail feathers tipped dull white, decreasing ; legs 
brown. Length 7| inches ; extent 8 ; wing ; tail 41/^ ; bill in 

front 1'^ ; tarsus f-". 

294. ChelidorJiynxhypoxantTha^'Blg th., 

IJnder'side of bill orange. Length 4J inches, extent 6. y', wing 
2J-" tail 2J", legs umber brown. 

295. Gr yptolopha cin&reocapiUaiY i^iW. 

A specimen obtained at Cherra was bright yellow. 

296. EiemiGhelidon fuliginosusy H o d g. 

In the young bird the head was spotted with white, a white circle 
round the eye, edge of secondaries and wing noverts pale fer- 
ruginous, finely spotted with Yarious shades, of white and dusky 
brown on breast, albescent ,on belly and lower tail coverts, feet 
feeble, wing measured 3 inches in my sj)ecimen. 

301. E'lmiy (as oneUnopSyY 

308. Cyornis magnirostrisy B 1 y t h. 

The description of a female has only been hitherto made. Dr. 
J e r d 0 n to whom I showed my specimen pronounced it a male, 
and of which no specimen would appear to be in the Asiatic Muse- 
um, Calcutta, nor in the British Museum. I procured but the single 
specimen at Asalu, — the description is as follows : — 

^ , — above dark verditer blue, paler and brighter over fore- 
head and eyes ; shoulder of wing, chin, throat, and breast rich 
ferruginous, fading to fulvescent on lower breast, white on belly 
and under tail coverts; wings pale black, edged pale verditer. 
Beak long and straight, well hooked, rictai bristles rather short, 
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nareal well developed, irides dark brown. Legs i^ale desk color, 
tarsus short, inner toe the shortest 5 claws moderate j length 0 
inches, wing 3*3'^, tail 2 1'’', tarsus front 

314. H'iUava simdam^ ’H. o di g. 

Bather a common bird about Asalu. 

315. BfiUava Macgrigorim, Burto n. 

316. JSfiUava grmidkj'Blj tloL, . 

319. Si^hia stropMata^ “Ko dig, 

321. sicperciliariSj'Bljth,^ 

Obtained on Hengdaii Peak, 7,000 feet. 

323. ErytJirosterna Uueiiray G m e 1. 

Family^ Meuxtlid.^. 

327. Tesioj Gastaneo-Goromta^'^v^T toTi. 

Hengdan jDeak, at 7,000 feet. This bird hamits thick and low 
brushwood, and is diffiicult to shoot in such cover j it emits a loud 
rather musical note from time to time, as it hops from bough to 
bough. The description in J er d o n ’ s work being short, I give a 
fuller. Hinder jpart of head and back olive green, the feathers 
showing grey below when ruffled, front of head and ear coverts 
bright rufous, under throat bright yellow fading and becoming of a 
green tinge on belly, side, and thigh coverts ; wing and tail green 
grey. Bill red brown, dark yellow below. Irides dark brown, legs 
brown. 

328. Tma cgmiiventor^ H o d g,, a dark streak from the eye over 

the ear coverts. Length 3f inches, wing 2"'^, tarsus | : 

329. Fme^njga sqiiamata^ o vt.ldL. 

Tail of only 4 minute idumes and very short, tarsus 1 inch long, 
spread of foot l^, hill ^unk grey, eye large, hides dark brown ; 
length 3f inches, extent 6 |-", wing 2f" ; obtained on Hengdan Peak, 
7,000 feet, in thick underwood. 

330. Fmepgga pusilla, H o d g. 

331. Pmejpgga cmdata, 'Blj th. 

332. Fnoe^ryga longicaudata, Moore. 

Obtained at Cherra Punji in July. The feathers are margined 
with black on the head and back of neck only, and with faint 
shafts, wings and tail dull rufous brown. Length inches, wing 
2 , tail 2^', tarsus 0*9", bill at front 0*5'h 


14 
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The exact locality for this bird appears to have been hitherto 
very doubtful ; Moore must have received his specimens from these 
Hills also. 

336. Braohyjpteryx Nijyalensis^ H o d g. 

337. Brachyyteryx hy^erythra^ $ , J e r d o n and B 1 y t h. 

This bird was pointed out to me by Dr. J e r d o n as probably a 
male of the above species. A single specimen was formerly obtained, 
at Darjeeling and as the bird is very rare I append a description. 

<J. — The entire plumage of a dull indigo, a white streak above the 
eye, extending from the base of the upper mandible. Primaries 
dusky black, tail black, wing 2*6 inches, tail 2", tarsus 1*15^ Shot 
at Asalu. 

338. cruraliSj Blyth. 

Wing 2-5 inches, tail 2", tarsus 1*3", bill at front *55". 

343. Myiophonm Temminchii^ Vigors. 

Called “ Simtung” or Smelling bird” by the Khasias, perha];>s 
from being a coarse or dirty feeder. 

344, JEtyd/rornis Nipahnsis^ H o d g. 

347. Kydrobata Asiatica^ S w a i ii s o n. 

351, Fetrocossyphus cyaneus^ Lin, 

358. Turdm chrysohm, Temm. 

$ Obtained at Oherra Punji. 

Whole upper part pale olivaceous, darker with brown on the 
head, a pure white supercHium, a dark band from base of lower 
mandible fading to side of neck, chin and throat white, breast 
pale buff, lower breast and beUy white ; the buff color extends 
along the side under the wing. Quills dusky, olivaceous ,* bill black 
above, yellow below. Hides dark brown, legs dusky yellow, sole 
of foot yellow, Lengtih 9J inches, wing 5", extent 14", tail 3^", 
tarsus 1*2". 

The measurements of this specimen are much larger than those 
given in the “ Birds of India” and the bird being rather rare I 
have added a description. 

361. Merula houlhoul, Lath. 

364. Fhnesticus ruficollis, Pallas. 

Length H inch, wing 5-3", tail 4-1", tarsus 1-3", bill at front 0-7". 
SnperciliTiin paler than the rest of the ferruginous coloring. 
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365. Flmiestieiis atrogularis, T e Hi. $ 

370. Oreoeinch mollissum, Blytli. 

374. Faradoxorms gularis^ Ho rsf* 

Shot at Asalu in January. Bill dark yellow^ legs slaty green. 

388. Alci^pe Mjpalensis, Hodg. 

TMs bird bas a conspicuous -white ring round the eye, not men- 
lioned in the description. Bill grey, feet pale fleshy pink, hides 
light brown. Length 5 inches, extent wing 2|" tail 
tarsus 0-8^ 

391. Btachyris nigriceps^ Hodg. 

Irides pale pink. Length 5 inches, extent wing 2*4^', tarsus 
• 85 ''. 

393. Stachjris rufieeps^ Blyth. 

Irides light red. Length 4|^', wing 2", tail 2“", tarsus •10", spread 
of foot IJ". 

394. Btachgris ehrysma, Hod g. 

395. Mixornis rubicapiUus^ .Ti ohelh 

A bird which I have little doubt is this species was obtained in 
the Jatinga valley, near Parie Ghat in dense bambu and under- 
wood jungle; about 12 or 15 were together. The dimensions are 
smaller than those given in Jerdon’s book, and it differed in 
a few points. 

BiU blue grey, legs pale horny yellow, feet stronger yellow. 
Irides pinkish buff. Length 5 inches, wing 2*1", tail If", tarsus 
0-7" 

396. Timalia pileata^ Horsf. 

Lower tail coverts of the same pale ferruginous as abdomen, 
slightly tinged \vith olivaceous ; tail very distinctly barred. 

399. Fellorneum mficeps^ Swainson. 

Tail with every feather tipped whitish, 

401. Fomatorliinm Fhayre% Blyth. 

Length9inches,extent 1 Of" wing 3*4" tail 4-J", tarsus 1*45", biU 
1*15". Irides pale yellow. This bird I noticed running up the 
boughs and hunting over them in the crevices of the bark with all 
the habits of a creeper or nut-hatch ; obtained at Cherra Punji, 

402, Fomatorhinm scMsticeps, Hodg, 

405^. P. JP Clellandi, J e r d o n. 
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This bird was first recorded in my MS. List as P. enjthfogemjs 
of G 0 11 1 d, but differs from this species by its much shorter bill. 
It was named and sent to G o ii 1 d by Dr. J e r d o n, who first 
discovered it in the Khasi Hills, bnt I believe it has never yet 
been described. I, therefore, give a description and measurements 
from the fresh specimen. 

Plumage generally dull throughout, back olivaceous with a 
brown tint, tail coverts rusty. Throat and breast white, the former- 
dingy, upper part of breast spotted faintly with greenish brown, 
li’ides pale yellow. Bill much curved, blunt, no notch ; legs dull 
brown, strong. Length 9 inches, extent 10"", wing 3*2", tail 3J", 
tarsus li". Sxoread of foot 1 bill to ga|)e 1 *2". 

Obtained at Nenglo beyond Asdlu, under the Burraii range. Di*. 
J e r d 0 n informs me, it is by no means rare near Debroglmr, 
Assam. 

407. Garndax leimloplius^ H a r d. 

412, Gamdax pectoralis, Gould.. 

413, G. moniliger, Hodg. 

416f^. Trochalopteron ruficapilleun^ Blyth. 

Shot on Hengdan peak. Back dull olivaceous, top of head rich 
madder brown, darker under the throat and ear coverts. Breast, 
back of neck and upper back finely mottled with scale shaped 
black brown spots, these spots smaller on the breast and belly. 
Thigh coverts oHve green with a yellow tinge ; forehead, lores and 
round the eye grey. Primaries, secondaries and tail rich clirome 
yellow green, the first pale black on inner web ; four last secondaries 
edged with grey green at tip. Scapulars maronne brown. Irides 
grey, legs pink brown, under tail and inside wings green black. 
Length lOJ- inches, extent 12|-" wing dj" tail 4|", tarsus If", 
spread of foot 2". 

420. P. sgimmtum, Gould. 

421, T, rufogularel(3[OVildi,, ^ 

My specimen differs in being olive, intermingled with black on 
the cap. Tail with broad Hack band, tipped rusty, outer edge of 
primaries pale ochre, faint rufous spot in front of eye, ear coverts 
pale rnfescent. BiU grey, legs pale grey, orbital skin dark bine. 
Length 9 inches, wing 3*6" tail 4j", tarsus P45" 
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422. Troelialo;pteron j^ihosniceum, Gould. 

422 Trocltalopteroii Ansteni, J e r d o n. 

This bird was pointed out to me as new bj I)r, J e r d o n 
to whom I handed it over to describe; he has done so in 
the Ibis. To complete here the account of the bird, I give 
a description as well.— Above rufous brown, greenish upon the 
rump ; feathers of the tail and neck pale shafted, most marked- 
ly on the side of neck behind the ear coverts ; unSler the throat 
pale brown,* gradually speckled on the lower breast with bars 
of whitish, each feather tipped with dark brown. The white bars 
increase in breadth towards the belly which is nearly all dusky 
white. Thigh coverts olivaceous, primaries black grey, outer web 
rich rufous brown, wing coverts same color, finely tij^ped white ; 
secondaries also tipped white ; fom* first primaries grey on outer 
web, gradually decreasing. Tail with two centre tail feathers rich 
rufous ; foiu outer terminating in dark grey, tipped with white nar- 
rowly. Legs pale pinkish grey, strong in form. Bill black, short 
and well notched. Irides umber. 

Length 9-J- inches, extent wing 4", tail d j", tarsus IJ'', spread 
of foot I'', bill at front *63^' ; found in underwood on Hengdan Peak, 
Principal Trigonometrical Station of observation at head of the 
Jhiri river, 7000 feet ; generally in pairs, uttering a harsh croaking 
call, and answering each other from time to time. 

427 a. Actmodura near Bgertoni, Gould. 

This bird diifers from the above named in the crown and nape 
being ashy brown. Shoulder of wing and coverts olivaceous brown. 
Tail pale rufous brown, all the feathers distinctly barred. Beneath 
pale rufeseent, no ashy tinge and pale rufous on the neck and breast ; 
the principal point of difference is in the centre tail feathers, and its 
rather smaller size. Wing 3*2", tail 

This bird was common on the high parts of the Buirail range, 
always seen hunting in the highest branches of the forest trees, 

430 a. Bihia gracilis^ M C 1 e 1 1. 

This bird was very abundant in the Burrail hills during the 
spring after March, generally in forest, I noticed it very busy 
after insects on the large flowering forest trees, the Simul or Cotton 
tree was a favorite. 


106 A List of JBir is from the Elmsi hills [No. 2, 

Fam, BBACHYPODIDiE. 

446 a, Bkjjpsipetes concolor^ B 1 y t li« 

447. F[. M^Clellmidi^ Horsf. 

448. Semixos fimala^ H o d g. 

Obtained in January at As^lu. 

449. Almrits striatus^ Blytli. 

451. Griniger jiaveolus^ Gould, 

451 B;pi%ixo8 eanifrons^ 'Blj 

Brora Surarinij near Clierra Punji, sliot by Dr, J e»r d o n wbo 
examined tlie stomach, and found that the bird is also an insect- 
feeder and does not live entirely on fruit. 

453 fl?. Ixosflmescens^’Bljt'h. 

Obtained at Asalu in April. 

456. RuUgula flaviventris^ Ti ck ell. 

460, OtoG07}ipsa jocosa. Tern. 

460 a» 0, monticolus, M^Clell. 

461. FycnonoUis pygceus, Hodg. 

465. PJigllornis aurifrons T e m m. 

466. Phyllornis Km'iwicldi^ Jar d. and S e 1 b y. 

469. Irena puella^ Latham. 

472. Oriolus melanocephalus yJji n, 

474. Oriolus Traillii, Vigors. 

Family^ SiLYiAUiE, 

475. Copsychus saularis^ m e mm. 

The wing has a white bar formed by the wing coverts and outer 
web of the last secondaries. 

477. Mymnelahucwra^FLo 
483. Fratmcola Indioa^ B 1 y t h. 

497. Y i e i 1 1 o t. 

Length 5|-^' , extent 9"', wing 4", tail 2J-'^ 

505. Euticilla fdiginosa^ Vigors. 

506. GJicemoror^iis leucocephala^ V i g o r s > 

Length 7-J- inches, extent llj", wing 3|-'', tail S''. 

508. lanthiacymiura, Pallas. 

509. lanthia hyperytlvra, B 1 y t h. 

524. Horornis flmivenU'is, Hodg. 

A dull yellowish ring round the eye, same color on breast^ wings 
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and tail dull olive grey witli brown. Length 4| incheSj wing 2'“^, 
tail l|"j tarsus I". 

531. Ortliotomus eoro7iatus, J erdon and Ely th. 

Irides dark brown, length 41* inches, extent 6", wing 1-|'', tail 1-|^^, 
tarsus One specimen shot at Cherra Punji in October. 

539. CistkoUsehcsmeola^’B ondu'^SiTtQ, 

543. I)rymoipm inornatuBy ^ 

Bill grey at base beneath, legs ];)mk. 

549. Buy a atrogularis^ Moor e. 

$ with a black ]3atch on the throat extending to breast which 
is whitish. 

561. FhjUoscopus affinis^TiQ'k&ll. 

563. Regtihiies occipitalis , J erdon; fi’om the head of the 
Jhiri river, N. Oachar. 

Irides very dark brown ; bill above pink grey, below orange; 
tarsus grey ; feet yellow. Length 4 inches, wing 2*2". 

565, Eeguloides pr or egiilm, Pallas. Obtained at Cherra Punji, 
in October. 

567. Reguhides mridipennis^ 'BljtlcL. 

569. CuUcipeta Burlciif Burton. Asalu in January. 

572. Ahrorms xa7ithoseliisto8^'BLO dg. 

Bill dark brown above, orange beneath, tarsus fleshy grey. 

575. Alrornis poUogenySy Blj th.. 

The loreal feathers tipped with greyish white was not seen in my 
specimen, obtained at Cherra Punji, in July. Two ill-defined 
broad dark grey streaks on the head, chin greyish white merging 
into pale yellow on the throat. 

584. Miicti7'us maculatus, Vigors. 

585. Enicurus immaculatibS^'Eio di ^. 

Length 9 inches, extent 11|" wing 8|" tail 4j-". Chin and throat 
black. 

588, Enicums nigrifronsy H o dg s ? 

Obtained at Cherra Punji, — young bird. 

' Description.-— Above black with a ferruginous tinge and a few 
scattered pale brown spots on the tips of the feathers of the head. 
Breast black with ashy brown tinge, centre feathers streaked 
with whitish, upper tail coverts, belly, bar on wing, tips of se- 
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condaries decreasing from tlie last, tlie two outer tail feathers, and 
tips of the central ones, white. Pale ferruginous tint on the tips of 
the white feathers, forming the wing band. Length 7*5 inches, 
extent 10*75", wing 3*6" tail 3*5", tarsus 1*2", bill in front 0*6". 

590, IfotaeiUa luzoniensis^ S c o p o 1 i. 

592. Calohates stil^pJmrea, Bechstein. 

At Oherra in September ; this specimen had the white wing band 
very indistinct. 

596. BiimsUs agiUs^ Sykes. 

599. CorgdaMa Riohardi, Vieiilot. 

Obtained in October at Oherra. Length 7|- inches, wing 3*7", 
tail 3", not fully grown, bill at front 0*55", hind toe and claw 

600. Qorydalla nfula^ Yieillot. 

601. Qorydalla striolata^ B 1 y t h. 

Obtained on Mahadeo Peak, Asalu; outermost tail feathers 2-3rds 
white obli( 3 [iiely, — ^penultimate with a white spot on inner web at tip. 

605. Antlius cervinus^ Pallas. 

Winter plumage olive brown, and two moderately pale wing 
bands. Length 6*5 inches, wing 3|", tail 2-J , tarsus *9", hind claw 
‘4", extent lOJ". 

Family^ KwBWuiDm^ 

609. Bteruthius erytliropierm^ Y i g o r s. 

Tail feathers are tipped yellow and the head dark ashy. 

611. Allotrius aenolarlm^ T e m m. 

Obtained at Hengdan. Top of head, back, and tail bright olive 
green, white circle round the eyes, with another outer circle of 
grey extending behind to the nape ; ear coverts yellow green edged 
with a line of yellow ; a marked very dark grey line on side of 
neck, a patch of brown on each side of chin, centre being huffy 
white, fading rapidly into the canary yellow of the breast and 
belly; wing and shoulder of wing grey. Bastard wing black. 
Wing coverts banded black and chesnut, 2 bands of each color ; 
tail same as noted in J erdonh description. 

Length 4 inches, extent 6J" wing 2-|", tail I J", tarsus legs flesh 
colored, hides dark brown. In another specimen obtained at Cher- 
ra the wing bars were white, the under tail coverts bright 
yellow, and a whitish ring round the eye. 
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613. Leioptila mnectam^ B 1 y t li. 

Obtained at bead of JMri river, close under tbe Burrail range, 

615. LeiotJirix argentauris, Hodg. 

Tbe redder color of tbe upper tail coverts marks tbe distinction 
between male and female. 

616. H o d g. 

Irides red brown. Length 6 inches, extent tail 2}J\ legs and 
bin grey. I noticed that these birds, when feeding together along 
tbe tops of tbe forest trees, are particularly noisy, a cliattering* 
twitter. 

617- Siva cyanotwopUra^ Hodg. 

619. Minla castaniceps^ Hodg. 

Tail pale slaty, chin and throat huffy white, primary coverts rich 
black, forming a spot on the shoulder. Length 4i inches, extent 6^^, 
wing 2 J", tail tarsus irides red brown, bill grey, legs yellow 
ochre. 

620. Mmla cinerea^ Blyth. 

623. Ixulns flavicolUs, Hodg. 

Feathers of the throat with dark shafts, forming a few faint 
streaks. Bill pinkish grey, legs pale yellow, irides brown. 
Length 5J inches, wing 2*7'', tail 2'^, tarsus § . 

624. Iwulm oodpitalis^ Blyth. 

625. looulus striatiis^ Blyth. 

Head with feathers of anterior i>art scaly, pale, margined rufous 
brown on the occiput and ear coverts, irides dark red. Length 5 J 
inches, extent S"', wing 3", tail 2", tarsus 1-'^. 

630. JEJrpornis xantholeuca^ Hodg. 

At 5000 feet under Hengdan Peak, head of the Jliiri river. 

631, Zoster ops palpelrosmyH Qvuvn. 

Legs grey, — one specimen wing 2 , tail Ij- ; another specimen 
wing Iff, tarsus bill 

649. MaehlolopMis spilimtm, Blyth. 

650. MelanochUra suUama^ Hodg. 

Ih^ihe, OoifiEOSTEES. 

Family, CpRVii).®. 

673. Cissa Sinensis, B r i s s o n. 
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One of these birds kept by me atClierra Pimji sang a number of 
different bars, in a very loud key, one so piercing, it was quite dis- 
agreeable to be near it, — yet he would often twitter in a low very 
melodious way. These different calls never followed each other in 
succession, but after long intervals, and when he commenced a song, 
it was kept up for some time. On the sight of a fresh shot bird, its 
favorite food, he became extremely noisy, or to call attention to its 
wants on approaching the cage would make a gurgling noise in the 
throat. He hung the food about the bars of the cage, or stuck 
it away in corners. After about six months in confinement, he 
became very imitative, picked up the crowing of a cock, and was 
perfect at the cackling of a hen after laying. These birds never re- 
tain their lovely chrysophrase green colour in captivity, thej^ soon 
lose it, and although the above bird moulted in confinement, the 
new feathers were a dull antwerp blue, with the slightest tinge of 
green on the head at first, which very soon disap|)eared. 

674. Bendrocitta 7'iifa, Scopoli. 

Irides dark brown; called Kashkussi” in Cachar. Length 17 
inches, wing 7"', tail 10". 

676. Bendrocitta Sinensis, Lath. 

683. Stwno^astoT contra, Lin. 

Hides pale yellow. This bird is as common in Cachar, as the 
Myna, A, trisiis, next mentioned. The Cachar bird is S, sujjereilmris 
of Bl3dh. The white supercilium and white on forehead is very 
marked in the birds from this eastern side of India. 

684. Acridotlieres tristis, Linn. 

688. Temennelms Malalariea, G-in e li n. 

693. Eiclabes intermedia, H. Hay. 

Fcmiihj, PnmGiLLrDis. 

694. B 1 y t h. 

698. Munia rulronigra, H o dg. 

699. Munia midnlata, Lath. 

735, JSoematos^iza sipaM, H o d g. 

This bird is often captured by the Hhasias at Surariin and 
brought in for sale. 

7 42. Bropcmer rJiodocImuSy Vigors, 
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A ? obtained on Maliadeo Peak, Asalii ; — tliere is some doubt 
as to wlietlier it is the above s|)ecies. 

Order, GEMITOREB, 

Fcirnihjy Tkehonid.®, 

778r^. Grocoioiis viridifrons^ B 1 y t li, 

776. Osmotreron Ehayrei, B 1 y t h. 

778. Bplienocercus spliemrm, Vigors. 

The primaries and secondaries are also edged with j^ellow, very 
SI arro w on the former. 

779. SjAiemcercits apimudm, H o d g. 

781. Qarpofhaga^ (sp. not determined), — There was no copj^ery 
gloss whatever on the back, rump, and upper tail coverts of a 
species from Asalu, these parts were of a dark neutral grey tint, tail 
dark indigo, — If inches from the end much paler, undertail coverts 
dirty white, irides pale grey. 

Sp, Length. Tail. Extent. 

1 18 inches 7" 21 f 

2 18" 7i" 30" 

I am sorry to say that no specimen was kej)t of this fine bird, it 
was very numerous in the forest above Q-arilo (Chota Asdlii) in 
January, and several were shot, being excellent eating, the skinning 
of one for a specimen was always postponed, and in February they 
had disappeared. Lieut. Beavan observed Carpojphaga insignia 
and this species at Molshai in the North Cachar Hills, and shot 
several of both, I am indebted to him for the following descriptions 
and measurements. 

No. 1, C. msignis, H o dg. — Above, head slate color, back wings 
and tail darker with a bronze tinge, under parts light slate, tail 
and wdng feathers darker. Length 16*5, inches, expanse 29" 
wing 9*5", tail 6", tarsus 1 5", bill 1", centre claw 1*9", hind 1*3" 
Bill breadth at base 0*4", breadth of lower mandible 0*5", Irides, 
dark red with gold specks apparent in the sunshine. Legs and 
feet pink, feathered half way downthe tarsus. 
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No. 2, CarpophagUj species (unknown). 

General color slate, head and under parts light, upper parts dark, 
especially the larger wing and tail feathers, extreme two inches of 
tail lighter than the rest, forming a transverse band. 

Length, extent, wing, tail, tarsus, centre claw, hind claw. 
Sp, o. 18‘6in. 29‘4'' 96'^ 8" 1*5" 1*9'^ 1*3" 

„ h. 17*5 „ 28" 9’4" r 1*4" 1*9" 1*3" 

Bill one inch, soft and curved at tip, flesh colored, — upper com- 
pressed at base, lower the broadest, breadth •4'^, lower mandible 
in sp. a, 0*7'^, in sp. 0*6'^, nostril elongated, in which point it 
differs from P insipms. Irides, light bluish grey. 

791 ^?. Macrop^gia t^isalia, Ti o d g. 

The bird I obtained on the top of Mahadeo differs somewhat 
from this species, there was no tinge of lake on the bill. Orbits 
were black not red as in Jf. tusalm, the inner circle of the irides 
yellow, in the colaration of the throat and lateral tail feathers it 
agrees with Columba leptogrammica of Temmink. Length 1 Si- 
inches, extent wing 10'', tail 7-J", tarsus 1", bill legs and 
feet dull red, biU black. 

795. Turtur Bmatensisy in. 

The female is not only smaller but decidedly of duller plumage. 
798. Ohaleophaps IndicuSy 

Of the Easores very few have been collected, and of the Gral- 
LATOBES, all obtained are so widely distributed and so weUknown 
that the record is of little value until more have been noticed. — The 
whole order is badly represented in these Hill ranges. 


AbBITIOHAL ObSEBYATIOKS BEGAiElBITO SOME SPECIES OP BIBBS l^OTICEB 
BY Mb. W. T, Blake obb, in his OrmthoUgical notes from 
BotdJiern, IFcstern and Central India f — hy A leak 0. HxtmEj 
Esq., 0. Commissioner of Customs^ Agra, 

[Received lltB January, read 5th February, 1870.] 

Tlie following remarks on Mr. W. T. Blanford’s Orni- 
tliological notes, wMcli appeared in Part II of tlie Jonrnai of 
tke Asiatic Society for 1869, are submitted as an additional informa- 
tion regarding seyeral species wliioli Mr. B 1 a n f o r d bas noticed 
in Ms paper. Some of tbe data bad been collected many years 
previous, but tbey bad not as yet been placed on record. 

I would premise in regard to tbe 3 species wbicb, Mr. Blanford 
particularly notices in bis introductory notes, viz. Balpornis spilonotus, 
Hirundo fiuvicola mA Cyornk Tiekellim^ that no one of these is by 
any means so rare as be supposes. 

As regards Salpomis spihnotm my collection contains specimens 
from Oudb, (collected by Mr. B. M, A d a m, and another of my 
coadjutors, Mr. B. Thompson, I believe), from the north of tbe 
Saliarunpur district or tbe Dbun, (collected by Mr. G. F, B. 
Marshall), from tbe foot of Mt. Abu, (collected by Dr. King), 
and from tbe neighbourhood of Murrie, (in a purchased collection), 
Smmdo f Lagemplastes) flnvicola, is tbe commonest of our swal- 
lows in Upper India, from tbe Tonse river, near Mirzapiir to tbe 
Sutledge near Eerozpdr; it abounds wherever there is water, 
eiiffe or ruined buildings, against which it can plaster its huge 
mud, boney-comb-like, congery of nests. In Ajmere, at Abmeda- 
bad in Guzerat, in Saugor in tbe Central Provinces, I have noticed 
numerous colonies, and I have been familiar with this bird, its 
nest and %gs for tlie last 20 years, although I did not know its cor- 
rect name, until shortly before tbe first volume of Dr. J e r d o n ’ s 
vrork appeared. 

As for Cgornis TickeUim^ I have received more specimens of it 
than of either rubeculoides or lerdoni^ all, however, from the Jhansee, 
Saugor and Hoshungabad divisions, and fully two years ago Mr, 
E. 0. M u m sent me the nests and eggs of this species with the 
female shot by himself off the nest. 
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Turning now to some of the species separately enumeratedy I 
note : — 

18. Tinnunculus Cencliris. — This species may he at once discrimi- 
nated from T. almidarius hy the colour of its claws. These are 
hlaek in the last named species, white or yellowish white in T. 
Oemliris* 

50. Circus cymieus. — It is impossible ever to confound this 
species with 6'. Swainsom^ the ];)ure wliite upper tail coverts, at all 
ages and in both sexes, suffice, as GoL S y h e s long ago pointed 
out, to separate the European Hen Harrier from the pale-chested 
Harrier. I have specimens from near Indore and have seen others 
from near Jhansee. 

53. Cireus melanoleucus. — I agree with Mx\ Blanford that 
this bird never occurs, except perhaps as an isolated straggler, in 
Northern or Western India; my specimens, and all in fact that I 
have yet seen, were from lower Bengal, Assam and Tippera. 

56, bis. — Milvus melanotes ? I have or have had several speci- 
mens, young and old, of the large kite referred to by Mr. B 1 a n- 
f 0 r d ; males with the wing 20 inches and upwards and females 
with the wing up to 22; The young, so far as plumage goes, 
correspond exactly with Gustav Badde’s figure of the 
young of Milvus melanotes.^ and hitherto I have been inclined to 
identify our large Indian race with this species. In Part II of my 

Bough Notes, I hope to discuss this question more fully. 

104. Dendroclielidon coronata^ though locally distributed is by no 
means a rare or uncommon bird. It breeds freely, to my certain 
knowledge, in the sub-Himalayan track, below Iliimaon and Gurh- 
vral, in parts of the Mirzaj)iir district, in the Mandla district of the 
Central Provinces, (from which locality Mr. E. Thompson sent me 
an exquisite little nest), in the Nilgherries (whence also I have re- 
ceived its egg) and Ceylon, and many other localities too numerous 
to record here. 

95. Acanth/lis sghatim. I also have never obtained specimens 
of tins bird from the Central Pi’ovinces. I have them, however, 
from Conoor (Nilgherries) and Gurhwal, in which latter locality 
they are common, 

631. Zoster o'ps pdpehroms. — TIxis species is anything but rare 
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in Saiigor, Central Provinces. I have, I find, five nests, and at least 
a dozen eggs, from that locality. 

85. JEinmdo erytliropggm, — It lias not yet I believe been point- 
ed out, that wliile tliis species of mosque swallow belrjiigs a>s a 
resident to tlie plains of India, II, daurica-, wliicli is tlie resident 
species of tlie Himalayas, — breeding freely for instance about tlie 
bungalows of Simla, — also during tlie cold season visits tlie jdains 
reacbing at least as far soutli as Agra. I cpiiite agree witli Gould 
in separating Cecrojns rufida, daimca and erythropygia^ altliougli 
occasionally somewbat intermediate forms are met witli in Syria 
and Hortliern India. 

86. H. fliivieola , — ^It is not at all unusual for this species to 
breed against Iiigb clifis. To give one single instance, (and I 
could give fifty) visiting tbe river Cbambal where tlie Eta wall 
and Gwalior road crosses it, and following its course downwards 
to its junction, at Blmrrey, wdtli the Jumna, one will meet with at 
least an limidred colonies of tliis species, all witli their clustered 
nests plastered against the faces of tlie higli clay clifis wdiicli over- 
hang the river. I take this opportunity of noticing that tlie dif- 
ferences remarked by Mr. Gould in his Indian specimens are mere- 
ly due to sex and age. The jii'^sence, or absence (more or less 
entire) of the white marginal spot on the tail feathers is sexual, the 
white being alwmys strongest in tlie old males, while tbe presence 
of stricG on tbe bead is a sign of immaturity, 

90. Fiionoprogne concolor, — I cannot (witli very large series of 
each before me) concur in wbat Mr. B 1 a n f o r d says of tbe eggs 
of tliis species and L, fliivicola and S, rtijiceps, Tbe eggs of con- 
color are certainly not more spotted tban tbose of rnfioeps. So far 
as tbe cbaraeter, extent and intensity of markings go, tbey are 
intermediate between tbose of flitvicold and Tufieeps. Tbe ground 
color is -wbite, and tbey are all more or less thickly speckled, spot- 
ted &c., tbougb rarely blotebed, with different shades of yellowish 
and reddish brown. Unlike those of fluvicoU, wdiicb are as often 
pure wbite as not, these eggs are alwayl pretty thickly marked, but 
tbe markings, tbougb better defined and darker than tbose of fliivicola^ 
are neither so bold nor so bright as in rnficeps. As in both these 
species, tbe markings are always most dense towards the broader 
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end, where a more or less ill-defined zone, or irregular and partial 
cap is not uncommon. 

Again the nests are not, I should say precisely similar^ ^ to those 
of the Indian wire-tailed swallow, hut are deeper and smaller, 
coming to a weU-defined point helow. 

91. Ftionoprogne rupestris.'—J. g^uite agree with Mr. Blanford 
that this species is not confined to the higher Hills ; it is only the 
other day that I procured a pair at the Taragurh Hill, at Ajmere, 
a solitary rocky outlier of the Aravallis only some 3000 feet in 
height, hut at the same time the only breeding places that I know of 
are some 8000 feet high in the Himalayas. Amongst the lower 
rocky ranges I have hitherto believed them (though in this I may 
err) to he only winter and spring visitants, retiring in India to colder 
and more elevated localities to breed in. 

293. Lmcocerca leucog aster, — I have this species from as far 
north as Mt. Abu, to which locality, I may notice, Oallm Boneraii 
also extends, as well as Cursorius GalUcus and Houbara Macqueeni 
from the North "West. 

310. Muscicapula superciliaris^ extends during the cold weather 
all over the plains of India. Mr. Brookes procured a specimen 
in Etawah I think, and I have one from the same locality, another 
from near Lucknow and several from Saugor. 

325. JErythrosterna acornms, — The only specimen that I have of 
this species was also a female — and was shot along with an E, 
maoiilata, I have not gone minutely into the question, but I would 
suggest that possibly acornaus is only the female of macidata. 
Anyhow, all the specimens that I possess of the latter were 
males. 

323, Erythrosterna parva, — This is the only species in upper 
India. I am not sure if I have ever seen a true hticura from 
any locality, except perhaps Tippera. — I have several European 
specimens, and am perfectly certain that the huge series that I 
possess from all parts of Eajpdtana, the N. W. and Central Pro- 
vinces and Oudh, are one and all parva, 

268. Volvoeivora Sy/cesi, — Not very uncommon about Saugor, I 
got the nest and eggs both of this species and of Qramalm Macei^ 
this year for the first time, from this district. 
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257. Xaums ergthromttcs , — I wonder wlietlier Mr. B 1 a n f o r d 
got liold of eitliar Zanius eaniceps or teplironotiis. It is curious liow 
often these tliree species are coiifoimded, jet they are really 
very distinct, as the subjoined comx^arative table will «liOW' : — v 



Fi'ontal 

band. 

General colour 
of upper parts. 

Extent of rufous 
on upper sur- 
face. 

Colour of tail 
feathers. 

L, enjthronotiiSj ... 

From O'F' 
to O-a"' in 
width. 

Somewhat pale 
ashy grey. 

Whole lower 
backjriimp, up- 
per tail coverts 
and longer sca- 
plara. 

Central tail 
feathers black, or 
iblaekish brown, 
laterals brown, 
with a grey tint. 

L, canicops,,, ! 

Ditto. 

1 ' 

Ditto. 1 

Emnp and up- 
per tail coverts 
only. 

Ditto, 

L, iepliTonotusj ... 

Almost 

entirely 

wanting'. 

Somewhat dark 
ashy brown. 

Ditto. 

Central tail 
feathers deep 
rufous brown, 
laterals growing 
paler as they 
recede from the 
centre, all ru- 
fous brown. 


Besides Idis, eaniceps has the middle portion of the abdomen right 
down to the vent wdiite, while in erytliromkts the lower x^ortion of 
the abdomen, the feathers above the vent, are bright ferruginous. 

460. Otocompsa fimicaudata . — This species extends northwards 
to Mt. Abii, where I found it very abundant ; specimens there 
obtained are in every respect identical with tho>se from Conoor 
(ISTilgherries). In Oudh and in Bengal, this sx>eGies is replaced by 
Otocompsa emen'a, and east of the bay of Bengal by 0, jomsa — Mr. 
Blanford says, that he has never met with an Otoebmjjsa in Cen- 
tral India ; I j)resume he means of the jocosa type, with red whis- 
kers, because 0, leucotis occurs, though rarely both, in Saiigor and 
Hoshungabad. 

467. lor a Zeylanica . — This species and typhia are one and the 
same species, I have more than 100 sx^^cimens from all of 
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India, some from even as far east as Gomiilah in Tipperah, and 
there is not the slightest doubt, I believe, that both forms repre- 
sent different sexes and stages of plumage of the same species. 
Mr. B 1 a n f ar d might, therefore, well kill a perfectly intermediate 
specimen. 

473* Oriolm Geylonensis.—'EojiQ of the supposed specimens of 
this species, from Ahmednugger sent me by Messrs. F a i r b a n k 
and Bruce were, in my opinion, Ceylonensisj — at least if Geylonemis 
be a good species. The chief distinctions supposed to exist be- 
tween melanocepliahis and Ceyhnemu consist — 1st, in the black of the 
throat coming much further down on the breast of melcmoeephaliis^ 
than of Ceyhnemis ; 2iid, in melanocephalm having the secondaries 
and tertiaries broadly tipped yellow, and the outer webs of the 
latter yellow, while in Geylonensis only the tertiaries are tipped, 
and this only on the outer webs, with yellow. 

Messrs. Fairbank^s and Bruce’s Ahmednugger specimens, 
though somewhat intermediate, pertained rather to the melamcepha- 
his than the Geylonensis type. As a matter of fact, I have shot good 
typical examples of both races in the same localities in the Bhabur, 
below Gurhwal, and in Oudh Terai, and I at present utterly dis- 
believe in Geylonensis as a distinct species. Perhaps, however, I 
have never seen a true Geylonensis^ my museum unfortunately con- 
tains no Ceylon specimen. 

353. Oromtes cmclorhyncJms, — Stragglers of this species (and 
what is more remarkable of Oreocincla dcmma) occur every cold 
weather in the plains of the N.W. Provinces and the northern portion 
of the Central Provinces. When our Avifauna comes to be more 
closely watched, a vast number of tlie Himalayan species, now 
considered to reside exclusively in the Hills, will be found to visit 
the plains during the cold weather. I killed a fine >specimen of 
Ticliodroma muraria on the clay cliffs of the river Jumna, at Shore- 
gurh, some 20 miles due north of Jaloun. 

354. Gcocichla cyanofa, — ^Mr. B 1 a n f o r cl maybe right in con- 
sidering the olive tint on the back a sign of immaturity, but it is 
curious, that out of a large series of this species and citrina^ no 
single male exhibits this peculiarity, hut a large proportion of the 
females do. This may be accidental. 
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488. Saxicola opiMholeuca. — This species will not stand, the 
i;>oints relied on by B 1 y t h, Strickland and Goal <l are not 
constant, as the examination of a large series shows. 

515. Aoroceplialus Irimnesoem. I have specimens from immerous 
parts of India. The proportions of the i^rimaries vary a good deal, not 
locally but individually, and the tone of coloration also varies greatly. 

645. Farm cinerem. — have specimens from all parts of India, — 
from Cashmere to Comillah, and from Kotgurli to Conoor. Indivi- 
duals differ ; the species is one and the same ; Javanese specimens 
do seem to be persistently smaller ; I have not, howevei', seen a 
sufficient number of examples to make sure that this difference is 
really constant. 

604. Agrodroma sordida. — As I have pointed out in a paper 
which will appear in an early number of the Ibis, neither of our 
Indian birds known as A. sordida and cmnamomea^ can well be 
identical with liuppell’s birds. It is needless to discuss the matter 
here, but if I am correct and with EiippelFs careful Latin and 
German descriptions of both, and his plate of sordula before me, I 
can scarcely be in error ; the Indian birds will stand, the su])posed 
A. cmnamomea as A. similis^ Jer d on, and the supposed A, sordida 
as A. griseo'rafescens, nobis. 

768. Alaiida Malabar ioa ? Unless I am much mistaken (which 
I very likely may be) this bird of Mr. Blanford^s is the true 
Binzalaiida Beva. 

The Eev. Mr. F a i r b a n k favoured me with three specimens 
of a lark killed at Khandalla, which he (or perhaps Mr. B 1 a n- 
f o r d) had named Alauda Malabarim. On examination, they proved to 
have hind claws only 0*4 in length, and the 1st primary 0*6 in length. 
It was quite clear that these were not true (restricted) Alauda. 
On closer examination there remained no doubt that these were the 
true Bpkalauda Bern of S y k e s, although the dimensions somewhat 
exceeded those given by J e r d o n. On comparing these with the 
Upper Indian race which I had hitherto confounded with Sykes’s 
bird, and of which it is not impossible that J e r d o n owing to a 
similar error, gave the dimensions, I found that conspicuous dif- 
ferences existed, rendering the separation of the Upper Indian 
race as a distinct species necessary* 
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I proceed to give some dimensions of the Southern and Northern 
Indian races, premising’ that to the latter I have given the specilic 
name of smilUma, 



length, 

•wing, 

Isfc prim. 

tail, 

bill at 
front, 

tarsus, 

hind toe 
claw, 

8, Deva, 
(Southern 

9 6-25 

3*60 

0*60 

205 

0*53 

0-86 

0-75 

$ 0*10 

3‘65 

0*62 

2*16 

0*53 

0*81 

0-72 

India,) 

3 6*00 

3*57 

0*80 

200 

0*57 

0*86 

0.75 

B. simillimaf 

9 5'20 

3*15 

0*38 

1-75 

0-45 

0-70 

0-64 

(Northern 

9 6*50 

3*26 

0*40 

1*85 

0*43 

0-72 

0*65 

India.) 

9 5-20 

3*00 

0*42 

1*70 

0*50 

0-70 

0*68 


\ The plumage of the two species is of precisely the same characterj 

hiit the colouring of the Upper Indian bird is paler and less 
rufous, and this is especially conspicuous in the outer webs of 
the first long primaries and exterior tail feathers, which are 
rufous buff in Dev a, and pale fawn colour or yellowish white in 
mmllima^ and in the wing lining and rufous margins to the interior 
webs of the quills. Altogether the bird has a paler and sandier 
cast, so much so, that the first glance at the birds is sufficient to 
attract the attention of even a superficial observer to the difference. 
The crest of the adult Northern bird too is, I think, longer than that 
of the Southern, some of the feathers of the former measuring fully 
0-9^^ in length. This bird bears the same relation (so far as type of 
colour goes) to N. Deva^ than A, gulguU does to A. Malaharica. 

Bpkahuda simillma occurs throughout the upper portion of the 
N. "W. Provinces and Cis-Siitledge States of the Panjab, and I have 
specimens sent me from Jhansee ; but what the limits of its range 
are, I do not yet know, having until recently always confounded it 
with 8* Deva. 

I may here note that Oapt. Mitchell of Madras sent me speci- 
mens of Alauda Ilalabarica from Ootaeamund laboHed A, gulgula ; 
accepting his name and noticing the striking difference in ax>pear- 
anee between these birds and our northern representative race, I 
separated the latter, as A, gulgulensis^ {vide my Catalogue), but 
subsequent careful examination has shown me that the Ootaeamund 
birds are really A, Malalarica^ while our northern race is the true 
A. gulgula of Pranldin. 

Prom this it wiU appear that Mr. E 1 a n f o r d ’ s bird, liaving 
the hind toe claw only 0*4, cannot be identified with Alauda Mala- 
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lariea, a restricted Alaucla with, a long iiind claw. Of course the 
bird recorded by Mm as ^pkala^iida JDeva is tbe Bpizalauda mniU 
lima^ nobis. 

716. Emleriza Huttoni, — Tills bird is common almost tliroiigli- 
outNortiiern, Western and Central India, wliereyer tliere are rocky 
Mils. It abounds intlieSalt Eange, in tlio Panjab, and tliroiigiiout 
tbe Arayaili range ; Taragiirb. at Ajmere and Mt. Abii, being 
amongst its most fa^Tourite resorts. I baye it from near Mirizapar, 
from tlie Siwaliks and from tbe Saiigor Diyision and Hr. 
Brookes bas shot it in EtaAyab, Probably like Mnheriza strio- 
lata, wMcb I tins year found breeding at Ajmere (see a separate 
paper on this species, wMcb will appear in an early number of tlie 
Ibis) E. ILMoni is a permanent resident and not, as bas been sup- 
posed, a yisitant from tbe Himalayas. Tins is of course tbe bird 
referred to by S y k e s ^^ E.liortulima* 

800. Fteroeles faseiatm.—JJc^ iB ^imii^Q tbat I have never noticed 
tbe crepuscular babits of this bird. I bave sbot score>s of it. One 
day, Mr. P. E. Blewitt and myself bagged over a dozen witliin a 
circle of balf a mile at Tirkee in Ooorgaon, not many miles from 
tbe famous sulpbur springs at Soria, Only tbe other day I sbot 
a pair not far from Kisliengurb in Eajputana in bright daylight, 
as they came down to drink, and I have seen them at tbe water’s 
edge in tbe mornings at least a dozen times. They are very aom- 
mon in IJx:)i'>er India wherever there are low rocky Mils with a 
little scrub jungle at the base, quite as common as P. extistiis in the 
sandy 0 ]}en plains. I have shot both these sjpeeies and aremrms 
in the same morning in the Goorgaon district, but alehata, our 
fourth Indian sx)ecies very rarely I tMiik crosses tbe Indus, though 
it is abundant exiougli in tbe cold season at Hot Murdan and other 
trans-Indus Panjab posts, where it is known to sportsmen as tbe 
bronze-winged Sand-gronse. 

819 bis. Francolinus n. sp. — I do not doubt tbat the Cuteb 
species is distinct, I xmopose to name it after my valued friend and 
contribu.tor, Dr. King, whose paper on tbe Birds of Goona is no- 
ticed more than once by Mr. Blanford. I bad mtonded describing 
this species in tbe Ibis, but tbe only specimen I bad, was such a 
vile rag, tbat I hesitated to do so, and in a weak moment, sent it to 
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a "brotlier sportsman in Kattywar^ whence it had been received, to 
show the species of which I wanted specimens. Now^, I am Sony 
to say, I can neither get the original specimen nor better ones out 
of my friend, and my only hope is, that seeing this notice, he may 
be conscience-stricken, and do me the favour of returning me my 
own bird, with a good series of the same species. 

P. 8. — I take tliis opportunity of intimating my dissent to the 
propriety of elevating the Mahahleshwar race of Alcvjg^e poiocej^liah 
to the rank of a distinct species. 

To the kindness of Mr. H. E. P. G a r t e r I owe a noble series of 
the Nilgherry bird, and to the Eev, H. B r u c e, two specimens of 
the supposed A. BruceL 

I admit freely that, as a rule, A. ^oioceiAmla is somewhat smaller 
than the specimens of Brucei which I i)Ossess, but some specimens 
of the former are fully as large, Brucei^ to judge from the speci- 
mens before me, is certainly not darker as. a rule, than the majority 
oi ^oioce;phah^ nor is it less ferruginous, and these three points are, 
what Mr. Fairbankin the original description which he sent me 
chiefly relies on. 

The fact is the shade of colour varies iti individuals. Brmeiis 
darker and less ferruginous, or lighter and more ferruginous than 
some, and absolutely identical in colour with other specimens of 
^goiocephala that I possess. 

The rounding of the tail, the wideness and firmness of the inner 
webs (other points insisted on by Mr. F a i r b a n k) varies in 
individuals, and in these respects also, the sj^eeimens sent me of 
Brucei are intermediate between those now before me of the Nil- 
gherry bird. 

It may be said that Aleippe Ni'palensis which I admit as a dis- 
tinct species, differs only very slightly in plumage from poiocej^hala 
and this is true, but, the bill, legs and feet (the former eonsjpicu- 
ously) of this latter, are invariably larger than those of Nipalensisj 
while they correspond exactly wdth those of Brucei. In the one 
case (and I speak after comparing numerous specimens), we have a 
constant and very material structural difference, while in the other 
there appears to be an absolute structural identity. 
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m BengzIl m relation to the Monsoon rainfall of 1868 and 
1869, — Henry F. B l a n f o r o, Mcteorohgual Uep(Mcr to 
the Gocernment of Bengal, 

(Witli plate VIII.) 

[Received 17th February, 1870. Read 2iid March, 1870.] 

When the Meteorological system, recently estahlisheci in Bengal, 
began to afford trustworthy results, one of the first objects of 
enquiry that engaged my attention, was the variation of the 
monsoon rains. The year 1868 was marked by a rainfall in Lower 
Bengal (more esj^ecially at Calcutta and the S. Western part of the 
Gangetic delta) of almost unprecedented amount, while in the N. 
W. Provinces and the Panjab, the deficiency was such as to cause 
a very considerable failure of the crops and much consequent 
suffering. This year (1869), the rains have been comxiarativeiy 
light throughout Northern India, including Bengal, except in the 
districts to the North of the Piidma'^" river ; and it is fresh in the 
recollection of all residents in Northern India, that large tracts in the 
N. W. Provinces, Central India and the Panjab, have been -pve-^ 
served from the imminent horrors of famine only by the timely 
rains at the ver^?- close of the ordinary monsoon season. My object, 
in the present communication, is to bring to notice certain peculi- 
arities in the distribution of the barometric pressure, which seem to 
throw some Hght on the causes, the proximate causes at least, of 
these notable and important variations. 

In watching the daily and monthly reports received from the 
Meteorological stations in Bengal, I early observed that sometimes 
for periods of several months, the barometric readings at certain 
stations, when reduced to the sea-level, shewed an a])parently 
anomalous depression or elevation ; anomalous, that is to say, as 
not conforndng to the general law of the barometric gradient for 
the time of year, as then known, I was at fii’st inclined to suspect 
that the assigned elevation of certain of the stations might be erro- 
neous, or that, possibly, the barometric registers might be vitiated 

^ The name given to the main ,stx*eam of the Ganges below Eajmahal, 
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by errors arising from fanlty position or manipulation of tlie instru- 
ments. Accordingly I took every means in my |)ower to verify the 
elevations, and eitker by personal inspection or otberwise, to satisfy 
myself that the instruments were properly placed and observed. 
The barometers had aH been compared with the Calcutta standard 
before they were issued, and the errors thus ascertained had been 
applied as corrections to their readings. At stations that I visited,'^ I 
repeated the comparison with one or two mountain barometers which 
I carried with me, and which had been eom];)ared with the standard 
before my departure and were again compared on my return. In no 
case did the result of the second comparison differ- from that of the 
first by more than a q^uite trivial amount. Some of the stations, f 
moreover, have been supplied with duplicate barometers since the 
peculiarities above noticed first attracted my attention, and in these 
cases, a comjDarison was made between the two instruments as soon 
as possible at the station, and their recorded errors thus made to 
furnish a check on each other. I mention these details because in 
this country the barometric variations are so small in comparison 
with those in Western Eurojje, that it is of the utmost imj;)ortance 
in order that the conclusions based on their readings may be trust- 
worthy, that all merely instrumental errors be most carefully 
eliminated. Any confidence that my facts may lay claim to, will 
depend on the assurance that all ascertainable causes of error have 
been carefully ascertained and allowed for. 

These precautions then having been duly observed, and not 
having afforded any explanation of the observed anomalies,! the 
conclusion became legitimate, that they were real atmospheric phe- 
nomena and not ajDparent and instrumental only : and this coiielu- 
sion was confirmed by the fact, that in some cases the same pecu- 
liarity was shewn by two or more neighbouring stations. Finally 
during the last cold weather (1868-69) I ohserved that certain 
stations which, during the S. W. monsoon, had shewn an excessive 
barometric depression, now exhibited an opposite tendency, an ' 
excess of atmospheric pressure ,* and that this like the former pecu- 

^ Dacca, Chittagong, Shillong and Mongliyr. 

t Sangor Island, Cuttack and Akyab. 

J With one exception. The elevation of Chittagong had been erroneously 
reported, as shewn by my verification. 


125 


1870.] Irregular it m of Atmospherie pressure in Bengal^ 

iiaritjj aifected not one only, but two ortliree neiglibouring stations 
in different degrees, and lasted for some moiitbs. 

It was not, liowever, until another S. W. monsoon liad afforded 
me the means of comparing the barometric features of the same 
season in two consecutive years, that I could be justified in assuming 
any eorrellation between these local peculiarities of atmospheric 
pressure, and the variations in the rainfall. There has hitherto 
been very little systematic observation of the barometer in India, 
that is susceptible of comparative treatment, and very much 
remains to be done to ascertain the normal distribution of atmos- 
pheric |)ressure during our monsoons. To determine whether any 
local peculiarity is normal or abnormal, at least two registers for 
corresponding seasons must be compared. This has now been 
done for the SW monsoon, and I am justified in concluding, that 
the local depressions which I shall now describe, and which appear 
to me to be intimately related to those variations of the rainfall 
which I have already noticed, are peculiar to the year and not 
recurrent. 

I tahe first of all the SW monsoon season (May to September) 
of 1868. The following table (extracted from my official z'oixu’t) 
gives the mean barometric press ure"^*' of each of the monsoon 
months, at all the stations from which I have re]}orts for the period 
ill <.]^uestion. They are reduced to 32° Fahr. and mean sea level. 


May. June. July. Aug. Sept. 

Port Blair, ? 29*810"- 29*835’^^ 29*819“^* 29*8 53‘^^ 

Madras, 29,800 *742'^' *772 .792^' 

Akyab, *850 *753 '756 *720 *797 

False Point, *736 *567 *562 *575 *654 

Cuttack, *754 -613 *615 .*568 *735 

Chittagong, *802 *626 *657 *630 *740 

Saugor Island, .... *736 *522 *535 *475 *616 

Calcutta, ‘781 *570 603 *601 699 

Haiiaribaiigh, .... *720'^ *540^* *509'^^ ? ? 


^ The means are obtained from the observations recorded four times daily 
viz, 4 A. M., 10 A. M., 4 P. M., and 10 f. m. on every day in the inojifch, 
except those marked with an (^) which are the means of the 10 a. m. and 4 
p. M. observations only. I have shown, in the lleport, that the means thus 
obtained are comparable to within *01 of an inch. 
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May. June. July. Aug. Sept. 

Jessore, *761 *541^ *584^^ ? *696'^ 

Berliampore, *777^ *547^ *590^' *590’^* *715^ 

Dacca,... *831 *614 *636 *605 *739 

Mongliyr, ........ *701 *515^ *542*^^ *564'^* *679“^*"^ 

Patna, •740-^' *549^* *542'^" *574^^^ *684^' 

Benares, *747 *570 *573 *621 *710 

Boorkf, *694 *491 •517 *523 *658 


It will be observed that in June, (witli tlie exception of the com- 
paratively distant stations, Mongliyr and Eoorki,) and in August 
and September, (without exception as far as the table shews, 
Hazaiibaugh being, however, wanting in these months,) Saugor 
Island shews the lowest mean barometric pressure. False Point 
also shews a low mean pressnre, wEich is however, 0*1 above that 
of Saugor Island in August, and 0*03 to 0*04 in the other months 
after May. The Calcutta mean readings are from 0*045 to 0*12 
higher than those of Saugor Island throughout, and those of 
Cuttack (except in August when tliis station shews the lower mean 
pressure,) from 0*018 to 0*08 higher than those of False Point. 
There was therefore, a persistent barometric relative depression 
extending from Saugor Island to the SW. It was somewhat 
changeable both in intensity and position, but the minimum always 
lay nearer Saugor Island than any other station. The mean baro- 
metric gradient between Calcutta and Saugor Island (70 miles) 
was in ' ' 

May, one inch in 1555 miles. 

June, „ „ 1458 „ 

July, „ „ 1029 „ 

Aug. ,, ,, 555 ,, 

Sept., ,, ,, 843 ,, 

and it did not finally disappear until December. 

There "was another area of barometric deiu'ession to the NW. 
and NNW. of the above, (as is shewn by Ha 2 aribaugh and 
Monghyr) wliich would seem to be more regularly recurrent than 
that which lay about the Sand Heads, and is probably due to the 
elevated and hilly character of the country. In July the mean 
pressure at Hazaribaugh was lower than at Saugor Island. 
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Saug’or Island as has been already remarked was the lower in June, 
and ill all probability in August also. 

Now tlio rainfall tables shew that the months of Jime and August 
were tliose of the heaviest rainfall in Bengal generally ; but the 
excessive falls were very local. In June the maximum was at 
Balasore and Contai ; in August at Hooglily and Kislniagiir ; in 
both cases apparently, (certainly in the latter,) not at the place of 
greatest mean dejiression but at some distance (about 100 miles) 
to the north of it. This is shewn by the following table extracted 


from the general rainfall 

table in the official 3 

report — 




Rainfall in inches. 





June. 

July. 

Aug. 

Sept. 

Poori, 

11-00 

10-90 

12-90 

5*05 

Cuttack, 

17-30 

10-12 

8-92 

9-80 

False Point, 

9-20 

12-75 

9-95 

20-40 

Balasore, 

36‘20 

5-60 

14*30 

9-60 

Saugor Island, 

27-40 

11*86 

16-07 

21*50 

Contai, 

34-43 

8-76 

12-69 

17-74 

Midnapore, 

22-80 

5-40 

19-30 

13-20 

Calcutta, 

26-61 

11-17 

24-83 

15*69 

Howrah, 

23-20 

14-80 

25*30 

21*10 

Bancoorah, 

15*25 

6-55 

15*30 

17*10 

Hooghly, 

15-80 

9-55 

40-50 

21*40 

Bui’dwan, 

8-20 

10-80 

29-60 

14*50 

Jessore,. 

16-62 

12*24 

20-53 

9*49 

Kisiniaghur, 

10-75 

11-50 

30*20 

7 30 

Berhampore, 

12-71 

8-40 

18-07 

9*36 

Soory, 


8-85 

10-45 

9*20 

Eampore Beauleah, .... 

. . .' 14-45 

13*20 

10*75 

11-20 

Calcutta and Howrah 

received about the 

same quantity of rain 

in June and August, but 

in the former month 

they lay to the 

north, 


in the latter to the south of the area of greatest rainfall. In June 
the fall exceeded 20 inches over an area including Balasore, 
Saugor Island, Contai, Midnapore, Calcutta and Howrah. At 
Bancoorah, Hooghly and Jessore it was between, 15 and 17, and at 
Cuttack rather more than 17 ins. In August the fall exceeded 20 
inches at Jessore, Kishnagur, Hoogldy, Burdwan, Calcutta and 
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Howrali, and was nearly of that amount at Midnapore in one 
direction and at Berhampore in the other. 

In both months there was within these areas a focus of greatest 
rainfall, around which, the q[iiantitj diminished with the distance. 
This focus was about Contai and Balasore in June, where the quan- 
tity registered was between 30 and 40 inches, and in August 
situated about Hooglily, where the register exceeds 40 inches for 
this month. 

The resultant directions of the winds at Calcutta, Saugor Island, 
False Point, Cuttack and Jessore, as calculated from all the obser- 
vations in each month are given in the following table ; comparative 
prevalence being expressed by a number proportional to the whole 
number of observations taken as 100. 

May. June., July. August. Sept. 
Jessore, .. 58 S.19E. 56 S. 6W. 74S.22E. 27S.16E. 55 S. r2E. 

Calcutta,,. 80 8. 5E. 75S.14'W. 88S .2E. 61 S.24W. 68 S. ISB, 

Saugor Id., 85 S. 5W. 77 S.29W. 72S.12W. 45S.37W. 37 S. 12W. 

False Pt., 81 S.24W. 60 S.47W., 68 S.55W. 58 S.87W. 40N.83'W. 

Cuttack, .. 70S,11E. 48 S.35W. 47 S.47W. 42 S.79W. 18 S. 39W* 

Now on comparing in this table the mean directions for June 
and August with those of the other months, it will be observed that 
tbe former are characterized by a comparative excess of westerly 
elements. Thus at Calcutta for example, the wind is East of South 
in May, July and September, but West of South in June and 
August. This general characteristic becomes very distinct when the 
anemometric resultants are laid down on a chart, [see Plate YIII,] 
as wind arrows, the lengths of which vary as the figures expressing 
prevalence. At Jessore the August mean is an apparent exception, 
but the figure expressing prevalence, is so much reduced as to 
indicate a considerable deficit of Southerly and increase of Nor- 
therly elements."^ A similar difference is shewn by the mean of 
Berhampore. 

A comparison of the June and August wind resultants with those 
of the same stations for any of the monsoon months of 1869 entirely 
bears out the above inference as to the unusual prevalence of a 

^ Tbe detailed table from whicbi tbe mean resnltant is computed shews 
this to be tbe case. 
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Westerly clement in tlie former, in other words of a deflection of 
the monsoon from its normal coarse towards tiie East. Tlie winds 
do not indeed follow a sx^iral course around, and in to a place of 
niinimimi dej>ressioii as they would do in a cyclone, hut tliey are 
deflected from tlieir normal direction to the Eastward, in all proha- 
hility ho feed an ascending current oyer Lower Bengal. Hence fhe 
excessive rainfall already' ...noticed , at' certain stations in Lower 
Bengal, and as a consequence, the deficiency exx^erienced by stations 
to the NW. in the Hanges wa the x^^^edominance of 

Westerly winds which characterized the greater x)art of the monsoon, 
of 1868 in the N. W. Provinces. Of these features the existence 
of a x^ersistent barometric depression in the head of the Bay seems 
to offer a consistent exx>lanation. 


I now pass to the monsoon of 1869, the barometric features of 
which differed eonsiderahly fifom those of the previous year, and 
which brought to the delta of Lower Bengal a rainfall somewhat 
below the average, while in the HWP. the deficiency of rain up 
to almost its close, was as marked as in 1868. 



May. * 

June. 

July. 

Aug. 

Bex')t. 

Port Blair, . . . . . . 

29-817* 

29-770* 

29-789* 

29-810'^^ 

29-829* 

Madras, 

•733* 

•673* 

•717* 

•761* 

•777* 

Akyab, 

•782 

>656 

•701 

•724 

•804 

False Point, .... 

•763 

•609 

•626 

•719 

•748 

Cuttack, 

•710 

•672 

*626 

•716 

•733 

Chittagong, .... 

•742 

•600 

•638 

•731 

•745 

Saixgor Island, . . 

•705 

•548 

•566 

•668 

•704 

Calcutta, 

•680 

•531 

*566 

•666 

•708 

Hazaribaugh, . . 

•588 

^481 

•527 

•624 

•677 

Jessore, • 

*669 

-521 


•651 

•701 

Berhampore, .... 

•665 ? 

•517? 

•562? 

•668 

•709 

Dacca, 

•704 

•566 

•601 

•684 

•739 

Cachar, . 

•752 

•594 

•630 

‘698 

•761 

Monghyr, 

? 

•482 

•527 

•596 

•644 

Patna, 

•601 

•494 

y:;:.:522:y;';:^^^ 

•619 

•676 

Benares, * 

•625 

•505 

•567 

•641 

•688 

Eoorki, 

•560 

•362 

•510 

•58i 

•663 
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Tlie distribution of atmospberic pressure sliown by tMs table is 
very difterent from tliat shewn by the table for 1868. The Saiigor 
Island means are throughout eq^ual to or higher than those of Cal- 
cutta, and those of False Point equal to or higher than those of 
Cuttack, Of the area of depression in the head of the Bay, which 
was so marked and constant during the monsoon of 1868, not a 
trace reappears. This season the seat of minimum pressure is 
transferred to Ha 2 :aribaugh and Monghyr,"^' and here it was persistent 
nearly to the close of the monsoon, deflecting the winds and apparent- 
ly determining the distribution of the rainfall, just as the Saugor 
Island depression of the previous year had done in the lower |)art 
of the delta. 

This depression first became mai'ked in April, in which month 
the lowest mean readings are those of Hazaribaugh and Patna, 
Monghyr being wanting. In May the difference was greater and in 
June these three stations alone lay within the isobaric of 29 *d. In 
June and July the pressure was about the same at Hazaribaugh 
and Monghyr, but in August and September it rose at the former 
more rapidly than at the latter station, and the barometric mini- 
mum lay above Monghyr.f Throughout the three first months of 
the rains, and indeed nearly to the end of September, the vapour 
bearing monsoon was then arrested in its normal course towards 
the N. W* Provinces by a |)erBistent atmospheric depression in the 
region of the Curnickpore hills and Hazaribaugh, ^ and it was not 

^ In the abstract of the paper given in Proo. As. Soo. for January 1S70, it was 
stated (p. 93) that in March, a slight depression appeared over a region inclu- 
ding Berhampore, Monghyr, &c., that in May it was intensified especially over 
the first named station and reached its lowest point in June, and that there 
was a mean difference of 0*14 of an inch between Calcutta and Berhampore. 
On re-exaimning the registers and laying down their barometric- means of the 
stations for each day in curves, an instrumental error has been detected in tlie 
Berliampore register which affected it from the loth April to the 15th July, 
and which caused the mean pressure to be recorded as rather more than 0*1 
too low. A corresponding correction has been applied to the register in the 
above table, bnt since the correction can bo determined only for the beginning 
and end of the period, and is assumed to be the same throughout, the results are 
marked with a [?]. It results from this that the depression did not move 
westward as originally stated, but changed as now stated in the text ; and that 
the cyclone of June did not move direct to the place of minimum pressure, 
though (as I am still of opinion) its course was probably affected by the exist- 
ence of the local depression. 

t Except Eoorki which in this month was lower than any of the Bengal 
stations, but the barometer has not, been compared and there is much reason for 
the belief that it reads low. 
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until tlie end of September that the contraction of this depression 
allowed the N. W. Proyinces to receive their usual rainfall, as it 
v'^ould apx)ear, by leaving the vrinds from the Bay to follow their 
normal eoll^^se across Hazaribaugh and Chota-]S[agp)oor towards 
the Ujxper Provinces. 

In June the heaviest rainfall occurred at Julx)igori (41*29 in>s.) 
and Eungj)ore (36*7 ins). At the stations of Dinagex)ore, Pubna, 
Malda, Buxa, (Bhotan Boars,) and Goulpara more than 20 
inches were registered, while at Darjiling at which the average 
rainfall for this month is 27-50*^' ins., 19.85 inches only fell. At 
Caleiitta the rainfall for the month amounted to 18*84 inches j hut 
of this, 1 1 inches fell in one day, during the Cyclone of the 9tli 
June, the centre of which j^assed very near Calcutta. Berhampore 
received 21*74 inches of which 5*7 fell during the j)^ssage of the 
Cyclone and Eam]pore Beauleah, which was also near its track, 
18*05 inches, in all of which 6 inches fell on the day of the storm. 
It would a,]3pear then that the heaviest fall was to North East of 
the depression, the maximum being at 150 miles from the seat of 
greatest depression much as in August of the jme'^dous year. In 
the present case, however, the place of maximum rainfall was pro- 
bably determined by the x)roximity of the hills. 

That the winds in May and June were greatly iiihuenced by the 
local barometric depression, and instead of blowing uj) the Ganges 
valley, drew in towards the depression with a tendency to circulate 
round it, is shewn by the following table, which exhibits also the 
increase of Easterly eomj)onents in September when the rains 
reached the Up|)er Provinces. 

It may be noticed, however, that as in the xmevious year, the in- 
fluence of the local depression was sufficient only to modify and 
weaken, not to counteract that of the probably more extensive area 
of low pressure, which many circumstances lead me to believe must 
exist in Central India, as a normal x^l^-^^^menon of the B. W. 
monsoon. 

May. June. July. Aug. Be|)t. 
Cuttack, .... 79S 6°E 58S 8% 688 49°W 65S 19°W 80S 17°E 
False Point, , . 63S 15°W 58S 26°E 72S 67°W 638 56°W 418 39°W 
^ Mean of 7 years. 
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May. Juae. July. Aug. Sept 
Saixgor Island, 82S 38°W 658 32^W 748 55^W 778 47°W 688 ll^'W 
Calcutta, .... 828 7nV 70S 6°E 848 5®E 858 l‘"E 858 23°E 
Jessore, .... 55Sll°E 728 30°E 828 18''E 70S 7°E 858 35°E 

Dacca, OOSSl^'E 878 dd'^E 938 37°E 90S 9^E 608 33°E 

Berliami^ore, „ 638 43''E 578 38^E 748 52^E 648 23^E 758 53°E 
Mongliyr, .... 43N 89°E 63N Se'^E 618 89^E 228 75 E 638 84^E 

Patna, ....... 84N 7^W 92N 3^W 7lN 6°E 728 29°E 

Benares, .... 58N 6°W 37N 41^E 27 E 14N 48°W 56N 8°E 

Gya, ? 238 84''E 428 77°E 228 1''E 718 78°E 

Hazaribaiigli, 328 27^ W 408 15°W 328 i8°E 328 19^W 618 42°E 

To sum up tke principal facts brought out in the foregoing dis- 
cussion. ^ 

In the monsoon seasons both of 1868 and 1869, there was an 
area in or on the borders of Lower Bengal, in which the atmos- 
pheric pressure was persistently low, and which was partially or 
entirely encircled by a region of relatively high barometer. It 
originated with the general redistribution of barometric pressure at 
the beginning of the 8. W. monsoon in April, and became intensified 
with the first fall o£ the rains in June. In 1 868 it retained its initial 
position with a slight variation throughout the monsoon season, the 
depression being most intense in June and August, after which latter 
month it gradually decreased in intensity, but did not disappear 
till December. In 1869 it contracted or retreated northward and 
as far as can be judged did not entirely disappear, although its 
infiuence was diminished until quite the end of the monsoon. Its 
position was different in the two years, being in the former in the 
N. W. corner of the Bay of Bengal, in the latter in the hilly 
country to the west of the delta. 

It infiuenced the vapour bearing winds from the south by deflec- 
ting them towards it, and necessarily by determining an ascending 
current, it produced an excessive rainfall to the north of its position, 
the maximum fall being at from 50 to 150 miles from the place at 
which the barometer was lowest. Finally it impeded the passage of 
the vapour-bearing winds to the N. W. Provinces, and thus dex^rivod 
that region of a great part of its usual annual supply. 
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Explanation of the Charts^ PL YIII. 

The Cliarts sliew tlie mean isobaric lines, tlie resultant wind 
directions and distribiition of that rainfall for each of the three 
months, June and August, 1868, and June, 1869. The two former 
data are obtained from registers ke|)t at the stations : 

Eoorhi Monghyr Dacca False Point 

Benares Darjiling Jessore Madras 

Patna Berhampore Calcutta Chittagong 

Gya Goalpara Saugor Id. Akyab 

Hazaribaugli Shillong Cuttack Port Blair 

in the case of the Charts for June 1869. A few of these are want- 
ing in the charts of the ]previous year. The rainfall data are ob- 
tained from a larger number of Stations. 

The isobarie lines are obtained by reducing to sea leyel the means 
of (in most cases) four observations daily, reduced for temperature 
and corrected to the Calcutta standard. The lines represent differ- 
ences of Y-g- of an inch. To determine their position, the distances 
between each pair of neighbouring stations, lying on opposite sides 
of a line, were divided into parts proportional to the excess or defect 
of their mean readings on the even tenth, and the line was drawn 
through the series of x^oints so determined. If the stations are 
very distant, or the exact course of the line for other reasons doubtful, 
it is represented by a broken line. 

The wind resultants are represented by arrows, the points of 
which indicate the position of the stations to which they belong. 
The’direction of their flight indicates the mean motion of the wind, 
as deduced from the number of observations, and without regard 
to diflerences of velocity. The relative predominance of the resul- 
tant direction is indicated by the length of the arrow, taking f inch 
as the maximum or as representing exclusive x)3revalence. 

The distribution of rainfall is indicated by light dotted lines, 
each line corresponding to a difference of 10 inches of fall during 
the month. 
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Obsekvatioi?-s oit some Iisn>iA3sr akd Malayaist Amphibia aot) Eep- 

TiLiA, — by Dp, jF, Stoliozka, Pdmontologist of the Geoh 

Survey of India ; Hon, Secretary^ Asiat. 8oc, Bengal, 

(Witli plates IX— Xn.) 

[Read and received 6tli April, 1870.] 

The materials upon which the notes, recorded in the present com- 
munication are based, have been derived from various sources. 
By far the greater number of the specimens noticed had been 
collected on my last year’s trix^ along the Burmese and Malayan 
coast, at Penang and near Singapore, as well as on the Xieobar and 
Andaman islands. Only a few specimens were received through 
a friend from J ava, and from Upper Burma, but some of the sx^ecies 
from these countries are of great interest, as I shall have occasion to 
notice further on. 

As regards the Indian fauna proper, I have little to say. Dr. 
Day furnished me with some materials which confirm the dis- 
tinctness of the two species of Enhydrina figured by Bussell, 
namely, his Hoogli-pattee and Yalalcadyen. My collectors have also 
procured in the Sutlej and Xulu valleys, and in the neighbourhood 
t)f Simla, some species which I did not wish to omit, because 
doubts had been expressed against the correct determination of 
some of them. I particularly allude to such species as B 1 y t h ’ s 
Plafyceps faseiattis, which is a Compsosoma, Bipsas muUifascdata, 
B 1 y t h, Cofnpsosoma Hodgsoni, Gr ti n t h., Tropidonohis platyceps, 
B 1 y t h, with which Stein dachner’s Zamenis Himalayanus is 
identical, and to a few others. There is at present less occasion to 
remark much on the fauna of India proxier, as it will shortly be 
published in detail by Br. T. G. J e r d o n in his forthcoming work 
the Beptiles of India.” 

However, the Amphibia and Beptilia of the Andamans and 
Hicobars had a special interest for me, because the fauna of 
these islands was as yet less known than that of other parts of 
India and Burma, and not only promised to yield some novelties, 
and to elicit the geographical distribution of several Malayan forms, 
but upon examination of some type specimens in our Museum, 
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described &om these islands, tliere appeared several doubtful 
points to be settled. I was, tbex’efore, most anxious to obtain as 
large a material as was possible, and on two different occasions 
despatched my collector to those islands. With the very kind 
assistance of Oapt. J. A v e r n, of the Steamer ‘SScotia,’’ Capt. 
Eun dell, Assistant Superintendent of the Nicobars, Th. Ad, de 
B o ep s t o r f f, and Mr. H o m f r a y, at the Andamans, I have 
not only procured nearly all the species which had been already 
recorded as occurring on these islands, and several others previously 
known from India, Bui’ma, Penang and Java, but also a few as yet 
undescribed forms. It was to be expected that the Amphibien and 
and Beptilien &una of the Andamans and Meobars will shew a 
great similarity to each other ; several species of lizards and snakes 
are common to both, and the whole fauna greatly resembles the 
Malayan, gradually passing into the Burmese fauna, both being in 
a great many points very cjosely related to each other. The detailed 
lists of species known to occur on the islands will exhibit this more 
clearly. They will not only shew the distribution of some of our com- 
mon Burmese and Indian species, but at the same time indicate the 
peculiarity of each of the small geographical provinces alluded to. 

The number of Amphibia as yet known is very small, and there 
cannot be the least doubt that many more species of frogs will yet 
be discovered on both the Andamans and Nicobars ; tree-frogs 
especially ought to be numerous in the damp jungles of the 
Andaman and South Nicobar islands. Of Lacertilia there are 
several peculiar species, and the genera mostly agree with Malayan 
forms, such as Tiaris, Ftycliozoon, CyHodaetylusj Fhelsmia, Feripia^ 
JBroncliooele^ and others ; a few more are of Indian and Burmese 
type. Among the Ophidia, the genera are more generally distri- 
buted all over India, such as Fytlion^ Bendropliys^ GonyoBoma^ Comp- 
sosoma^ Tropidonotus, Ftyas, AUabes, &c. Most of the species from 
the islands belonging to these genera are also found in Burma, 
in the Malayan peninsula, and the neighbouring Philippine islands. 
One of the most marked features in the Beptilian fauna of the Nieo- 
bars and Andamans consists in^ the great number of Trimeresurus ; 
particularly at the Nicobars, where the jungle appears to swarm 

^ Sfydro^JiidcBi or the poisonous water-snakes, appear to be comparatively 
rare, they prefer sandy shores to those sniTounded by coral reefs. 
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with. them. Tho§e I obtained from the latter islands only belong to 
two distinct s|)ecies, T, Oanion, and T. mutalilis^ n. sp.^ 

but the number of specimens; particularly of the former species, 
is very great. An idea of this may be formed from the fact that 
my collector procured, within a comparatively short time, some 60 
specimens of the former and about 30 of the latter species- For- 
tunately these vipers do not seem to be as dangerous as their allies 
usually are. I shah speak of their poisonous properties further on, 
when noticing the various species of the genus Trimeresimis* 

T. Cantori is also common at the Andamans, but T, mutabilis 
seems to be there much rarer. Beside these two, a third species 
is to be met with at the Andamans ; it was called T. porpliyracens 
by Blyth, and also does not appear to be common. It seems 
to be sufficiently distinct from either T. mrinatus and piirpurem, 
with which it has been considered as identical by different herpe- 
tologists. 

The following species‘^ have up to the present been observed from 
the Andamans. 

Amphibia, 

1. Rana gracilu^ W i e gm., var. Andmuanensis, 

2. Bufo m,elamsticn8^^(ila.iieiA 

Eeppilta. 

3. Ilydrosaiiriis salmtor^ljB, UT, 

4. Gecko stentor^ Cant. 

5. „ verm, M e r r, 

6. Phehuma Andamanense, B 1 y t h. 

7. Peripia Cantori, Q- ii n t h. 

8. Hemidaetylm frenatus, S c h 1 e g. 

9. 3, maculatus, D. and Bib. 

10. Oyrtoddctyhis ruhidiis, (Puelkda rulida, Blyth). 

^ I will mark those species which have been recorded as occurring on the 
islands, but of which I have not seen specimens, with an asterisk (^), I may 
as well notice that the only species which have been described from these 
islands are those by Blyth, (see Appendix in M o n a t ’ s Adventures and 
Besearches among the Andaman islanders, &o., 1863, p. 364), byTheobaidin 
his Gat. of Burmese Beptiles, and some others by S t e i n d a c h u e r, published 
in the scientific results of the ^‘Yoyage of the Austrian Prigatto Novara/^ 
Amphibia and Beptilia, 1865. 
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1 1 . Tiliqua carinata^ S c li n e i d, ^ 

12. mymlici macnlata^ B 1 y t li. 

13. Tiaru sulcristata^ Blytli, PoryphjUix Maximil t an 
Bitz. ai)ud Steindaeliner). 

14. Ptyas muemm^ L. 

15. Gonyosoma oxyceplialimy B o i e. 

16. Compsosoma melanunm. Sc hi eg. 

1 7. TropidonoUiB quincunctiaUis, S e h 1 e g. (= T. Tytlen, B i y t li, 
and T. striolatus, B 1 y t h apnd Theobald.) 

18. Bipsas liexago7iotu8j~^\jih.. 

19. BendropMs picta, Gi m. 

20. By codon auUcus, L. {^Tytleria hypsMimoides, Theobald.) 

21. Cerlerm rliyyichops, 

22. Opliiopliagus claps ^ S c h 1 e g. 

23. Maja tripidians^MQTT. 

24. Trimeresunis po}phyraceiis,'Bly th, 

25. „ Cantoriy B ly t h. 

26. „ mutalilis^ n, 

27. ’^' Caouana oUvaceay 'Ei ah, 

28. Chehnia virgata^ Schweig. 

29. Caretta squmnataj Bont. 

From the Nieobars the following are on record — 

Amphibia. 

1. Rana gracilis^ W i e g m., var. Nicohariemis. 

2. Mylorana Nicobariensisj n. sp. 

3. JBufo melmiosticiiSy S e h n e i d., var., {—Bufo sqnnipes^ F i t z. 
=i/. gymnauchen, B 1 e e h.) 

Bbptilia. 

4. *^‘' CfOGodilus sp. 

There is no doubt of the occurrence of a Crocodile on the Nieo- 
bars. Capt. E u n d e 1 1 informed me that he obtained a small live 
specimen of one, but it unfortunately did not reach me in time 
before the steamer left ; it is most likely C. porosus, S c h n e i d. 
Mydrosaurus salmtor^ L a u r., (recorded by B I y t h). 

6. Rtychozoon Iwmalocephalum, K u h L 
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7. SemidaoUjluB fremtm, S c li 1 e g. 

8. ^^ Tilujua oarinata, Schneid, (recorded by S t e i n d a e li n er). 

9 . ,, olivaceay Qt Sbj. 

10. „ rupfera, » 

Miprepes {Lygosomd} mciorotis, Fitz. (recorded by Stein- 
da cbn e r). 

12.*^’ Tijphlomnom JSfkolaricm^ Fitz. (recorded by Stein- 
d acb n er). 

18.*^ Cahtes mystacem, D a n d. (recorded by B 1 y t b.) 

^14. opMomachuSj'MiQTT, 

15. ^ BronchoceU crktaUlla^ K u b. 1, (recorded by S t e i ii d a c b- 
n er.) 

16. ,, jiilatayJy.oxA'Bih, 

17. Tiaris sulcrktata^^^lj th.* 

18. Ahlales ISficohariensis^ n, b;^, 

19. BendropMs picta, 

20. Ly codon milieus, L. 

21. Bythonreticulatus, Scbneid. 

22. Pehmis platurus, L. (= hiGolor, Scbneid.) 

23. "^ Platurus laticaudatm, L. (recorded by S t e i n d a c b n e r.) 

24. ^ „ Fischri, Jan, ( „ „ „ ) 

25. Trwm^eswrm muiahilis, n. sj). 

26. 5 , (j=== "i Trim, lahialis, Fitz. 

apud Steindacbiier, see further on. ) 

27. ^ ,5 pu7'pureiis, Q^T: 2 i.j, This s|)ecies is also recorded 

by S t e i 11 d a c h n e r, but as he says that the sjiecimens are in bad 
state of jireservation, they may prove to be unicoloured varieties of 
T mutahilis, though pmpurem may also occur, but I have not 
as yet seen any specimens from the Nicobars. 

28-29, B 1 y t b mentions fragments of Cliel, virgata and hnlricata, 
and very likely some more of the Pelagic species will be found. I 
have myself seen fragments of turtle bones and of their shells with 
the natives, but I would not venture to identify the species. 

Accidentally the number of species upon record from both gi'oups 
of islands is the same, but the Nicobar fauna appears to be richer, 
especially in the Sgincidje and AoAMmiE, and no doubt may more 
snakes will also be found. There were several species obtained by 
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the Austrian expedition, whieh we have not yet received in Calcutta 
from these islands. The almost total want of CoLUBKiDJii on the 
Nicohars is remarkahle. . 

From Penang I have to add to the Amphibia a form wliicli ap2)ears 
to be a third interesting variety of the very variable Rmia gracilk^ 
and two new species, Poli/jpedates Mascheanm and Ansonia Penangensis 
(ii. gen. et si3.). Among the Ophulm I procured anew Trimeresunts^ — 
P cotivictm, — rather closely allied to the Himalayan P mo7iticoh, 
G li n t h., and a very interesting species of Mabomja^ — if. Jerdoniana 
— which I got on the little Pulo Tickixs, close to the northern shore 
of Prince of Wales island. 

I have also added a eomi>lete description of the rare Geeho 
Gray, a specimen of which was sent to me from Java, and that of 
what aj)pears to be a full grown specimen of TebragonoBoma effrene^ 
Cant., from the island Banca. 

From Amherst, near Moulmein, I have recorded a new species of 
the I'are genus Cantoria^ and from Martaban a very interesting small 
Riopa, At the last locality, I also obtained J e r d o n ’ s Biplopehna 
Carnaticum^ Gahiila pulclira^ Gray, Mjlorana Tytler-i^ Theob., 
EimiUa macidata, B 1 y t h, and some others. 

The following is a complete list of the species noted in the pre- 
sent x)aper ; the families are quoted, according to Dr. Gunther’s 
work on ^'Indian Bex) tiles.” 

AMPHIBIA. 

Batkachia, 

1. Eana gracilis, W i e g m., typical. 

„ ,, „ , var. Andamanensis. 

„ „ „ „ Nicobariensis. 

„ „ „ „ ptdla, (from Penang hill.) 

2. Eana cyanoj^hlictis, S c h n e i d. 

8. Pyxice|)halus brevicex^s, 8 c h n e i d. 

4. Poljq)edates Hascheanus, n. sp. 

5. „ maculatus, Gray. 

6. Hylorana Tytleri, T h e o b. (? == erytknm, 8 c h 1 e g). 

7. „ Nieobariensis, n. sp. 

8. Ansonia Penangensis, n. gen. et sj), 

9. Dipiopelma Carnatieum, J e r d. 
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10. Caloida pulclira, Gray. 

1 1 . Bufo viridis, L a 11 r. 

12. „ melanosticTis, S c li n e i d. ( = gyranaiiclieii, Bleak., 
= spinipes, F i t z. 

EEPTILIA. 

Lacertilia. 

13. Pliycliozoon liomaloceplialttn, K u li L 

14. Gecko giittatiis, Band. 

15. ,, stentor, 0 a n t o 1 % 

16. „ SmitHi, Gray, 

17. Pkelsiima Andamanense, B 1 y t k. 

18. Peripia Peronii, 0 a ii t o i% 

19. „ Cantoris, G ii n t k. 

20. Hemidaclyiiis frenatus, S c k 1 e g. 

21. ,, macnlatus, 1). & B. 

22. Cyrtodaetylus rukidus, {Fmllula riibida^ B 1 y t k). 

23. ,, affinis, n. sp. 

24. Tiliqua carinata, S c k n e i d., (Eup. riifescens, Sckaw. 
apud G ii n t k e r.) 

25. „ rugifera, n. sp. 

26. „ olivacea, Gray. 

27. Makonya Jerdoniana, n. sp. 

28. Hinulia macnlata, B 1 y t k. 

29. Biopa kneolata, n. sp* 

30. Calotes mystaceus, D. & B. 

31. Bronckocele cristatella, B n k 1. 

32. j, Moluceana, Less. 

33. ,, jukata, D. & B. 

34. Tiairis snbcristata, B 1 y t k. 

35. Draco volans, L i n n. 

Ophedia. 

36. Cylindropkis rufas, L a u r. 

37. Aklakes melanocepkaliLS, Gray. 

38. „ Bappii, G ii n t k. 

39. „ collaris, Gray. 

40. „ Nicobariensis, n. sp. 
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41. Ptyas miicosus, L. 

42. „ IiexahonotuSy Oant., (Xi!?/^%/w5 z’i^<3«^ax3udG‘untlier), 

43. Comx^sosoma radiatiim, B e i n T, 

44. ?? melanumm, S e li 1 e g. 

45. „ seinifasciata, B 1 y t Ii, (Matyoeps idem). 

46. „ Hodgsoni, Gr ii n t li. 

47o Trox>idoaotus (jiiiiieiiiLtiatus, S c li 1 e g. {T. Tythri and 
striolatm, B 1 y t L.). 

48. 35 stolatus, L, 

49. 33 platjceps, B l y t li, (Zamenu Mimalayamis, 

Stein d.). 

50. Q-onyosoma oxycex)lialum, B 0 i e. 

51. DendropMs |)icta 3 Q* m e 1. 

52. ,3 candolineata, G r a:>y. 

5S. Olirysopelea ornata, S k a w. 

54. ,3 rubeseens, G r a y. 

55. PsammopMs coiidanurus, M er r. f FJimjrm imheUma^ T Ii e o 1> J 

56. Tragops fronticinetns, Gunth, 

57. Dipsas Iiexagonotus, B 1 y t k. 

58. ,3 mnltifasciata, B 1 y t k. 

59. Lycodon striatns, S k a w. 

60. „ aiilicus, L. of T k e o b al d), 

61. Tetragonosoma effrene, 0 a n t. (var.). 

62. Pytkon molnrus, L. 

63. „ reticulatxis, S c k n e i d. 

64. Hypsirkina x^lumbea, B o i e,. 

65. Cerberus rkj^nckops, 8 e k n e i d. 

66. Hipistes kydrinus, C a n t. 

67. Oantorxa Dayana, n. sp* 

68. Bangurus eceruleus, 8 c k n e i d, 

69. Ox>kiopkagus elaps, 8 c k 1 e g. 

70 . Naj a trixaudians, M e r r.- 

71. CaUopkis intestinalis, L a u r, 

72. Enkydrina Valakadyn, B o i e, (=^. Benydemis). 

73. ,3 skistosa, D a u d. 

74. Pelamys bicolor, 8 c k n e i d. 

75. Trimeresuriis gramineus, 8 k a w. 
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76. 

Trimeresurus erjdhrunis, Gant. 

77 


carinatus, G r a y. 

78. 


porjphyraceus, B 1 y t h. 

79. 

■ ■ 

mutabiiis, n. sp. 

80. 


Cantoris, BlytH 

81. 

■ ■ yj' 

convietus, n. sp. 

82. 

Halys Hymalayanus, G ii n t h. 

83. 

Daboia Eusselii, Shaw. 



Gheloki.^ 

84. 

Eniys erassicoUis, Bell. 



AMPHIBIA, 



BATRACMIA, 



Fam. Banidjs. 


L Rana gracilis, W i e gm. (G ii n t Ii. 1. cit. p. 409.) 

This species is very common in the Siindarhans, all along the* 
coast of Arracan, near Eangoon, Monlinein, Tena>sserim, tlie- 
Welesley Province, Penang, and apparently also at the Andamans 
and Nicobars ; it nsnally does not hesitate to take to sea or brackish 
water, and is, as a rule, a true litoral species. 

In specimens from all these localities the coloration is typical, the 
spots on the back,’^^ the band between the eyes, and the spots on the 
lips are never absent, there is, however, no rule as to the presence or 
absence of the pale dorsal streak; generally it is present and occa- 
sionally (on some specimens from Bangoon and Penang), almost as 
wide as the interspace between the eyes. The body of the largest 
sj)eeimen, I have collected at Akyab (Arracan coast), measured about 
2-| inches in len gth ; this specimen has four ruddy spots on the back 
between the shoulders, forming a cross. Si)ecimens with the body 2 
inches long are comparatively very common. The- external surface 
of the vocal region is Hack in the male. The length of the snout 
slightly varies, but it is usually conspicuously attenuated, apparent- 
ly more so in the males tlian in the females. In specimens with a 
narrower snout, the ridges of the vomerine teeth almost touch each 

^ In yonng specimens there is only one transverse somewhat undulating 
darh band above the middle of the body j the skin is generally distinctly 
tubercular. 
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otlier, in tliose witli soinewliat broader snout, tlie iiitersj)ace betTreen 
tlie dental ridges is more or less widened. As regards tlie pro * 
portions of tlie lengtli of tbe legs compared AYitli tliose of tlie 
body, tlie Arraean and [Rangoon specimens are tlie most true to tlie 
type ; tlie legs being stout and tlie distance from tlie anus to tlie 
metatarsal tubercle equal to, or very little longer tbaii, tbe lengtli 
of tlie body ; tbe toes are balf webbed, but in young sjiecimens tbe 
webbing ap^Dears a little stronger, because tbe toes are tliin and 
of moderate length, while in old ones, the fourth toe especially is 
miieb elongated, and more so in tbe males than in tbe females. 

In several sx^eciniens from the neigbbourbood of Moulmein and 
some others, obtained near tbe coast at Penang, tbe distance between 
the anus and tbe metatarsal tubercle is conspicuously'*^ more than 
tbe lengtli of the body, tbe difference anioimting to about 
of tbe length of tbe body, the specimens are also a little more 
slenderly built, but no other specific difference exists, except 
that in some specimens, the toes are conspicuously slender and 
elongated, so as to make tbe webbing appear to be still less than in 
Arraean specimens. 

a. As variety Andamanensis »iay be distinguished, tbe form 
occurring on tbe Andamans. I have examined four sj^eciinens from 
Port Blab. Of tbe smallest tbe body is about one-tbird of an 
incb long, of tbe two next above one ineb, and of the fourth 2Jrd 
inches. In all tbe specimens the snout appears a little shorter 
and more obtuse than in typical gracilis^ and the bind feet are 
decidedly more slender, and projiortionately longer than in that 
form. In tbe first specimen tbe difference is ecj[ual to -^tb 
of tbe length of tbe body, in tbe two of middle size it is -J-tb 
in one and a little less than -i-tb in tbe other, in the large 
sjoecimen it is very nearly ^-tb ; one of tbe specimens has a thin 
vertebral streak, tbe others none ; tbe chin and breast are S]30tted 
with black, mostly conspicuous in those of median size. 

Tbe rest of tbe characters and the coloration remains true to 
the type, except perhaps, tbe webbing of tbe toes, ap|)earin.g to 

^ In one specimen, noted in tbe list of measurements as e, tbe feet are pro- 
portionately very long, but they are not slender to the same extent, as they are 
in tbe Andaman yariety. 
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be a little stronger than in most other sj^eeimens ; the web readies 
to the ti|) of the third, but not to that of the fifth toe ; the 
fringe on the external edge of the fifth toe^ is almost obsolete. 
The tubercles which are in young specimens very distinct on the 
body, and above the eyes, become also nearly quite obsolete in the 
old frog. 

Although at the first sight the greater length of the legs and 
the obtuse snout appear to be striking differences, I donH think 
that they are sufficient to regard this insular form as distinct from 
the continental, particularly so, when we observe the changes in 
the length of the legs of the Arracan and Eangoon specimens, and 
those from the Welesley province. Possibly the above noted differ- 
ences may in time become better developed, and may then be 
considered as of specific value : that is — a heal race may in time 
leco7ne a sfeeies, 

K rar, Nicobariensis* Prom the Nicobars, in the neigh- 
bourhhood of the Nancowri harbour, I obtained one peculiar young 
specimen. The body measures 1 Jth inch, and the distance between 
the vent and metatarsal tubercle is slightly more than that of the 
length of the body, thus in this point coming up very near to the 
typical Arracan specimens, hut it has the short snout of the var^ 
AndamanensiSf and of the next variety from Penang, It differs, 
however, from both in the very slight webhing of the feet, the toes 
being considerably elongated and slender, the fourth equals in 
length to very nearly half the body, the disks are slightly swollen, 
and the web is almost only basal, it hardly extends to half the 
length of the toes ; the cutaneous fringe on the edge of the fifth toe 
is sKght but distinct, and the tubercle at the base of the fourth toe 
obsolete. The skin is, like in other young specimens of gracilk^ 
finely tiibereulated, and the whole habitus and coloration identical 
with type specimens ; the lower side is finely mottled with dusicy, 
as in Andamanensis, 

c. var, pnlla* As a further variety of E. gracilis 1 regard two 
specimens which I obtained in a small pool of water at a height of 
about 2,000 feet on the Penang hill. One is only |th, and the other 
l-th of an inch long ; they agree with the Andaman variety in the 
somewhat obtuse form of the snout, spotted chin and breast and the 
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slenclerness o£ tlie feet ; in the first the difference of the distance 
betAveen the anus and the metatarsal tubercle, and thaf of the body 
is I'th more of the length of the latter, in the second specimen it 
is nearly one-sixth ; but in both specimens the toes are proportion- 
ately shorter and more fully webbed ; the fifth toe has the cutane- 
otis fringe as distinct as in tyj)ical gracilis. The colour of the fresh 
specimens was a light brown with green spots, perfectly identical in 
distribution with those of graeilis^ with which also the tubercles on 
the back entirely agree ; these two specimens have no dorsal streak- 

When viewed independently from other s]3ecimens, nothing would 
be easier than to regard the above noted Penang* small variety 
as a distinct s|)ecies, for, in addition to the obtuse form of the 
snout, and the greater length of the legs noticed in the Andaman 
variety, we have in this a complete webbing of the toes. However, 
there is in any case, at present no sufficient reason for doing this. 
For I have already noticed that in young specimens of typical 
gracilis the toes appear stronger webbed than in old ones, and as the 
two specimens from the Penang hill are evidently young ones, they 
may shew this development accidentally more, than perhaps other 
specimens in the same locality would do. Until this has been 
sufiiciently ascertained, the other more constant characters consisting 
in the form of the body, and also the very characteristic coloration 
must be regarded as more important than the peculiaiity of a 
known variable character. 

In all these varieties quoted above the constancy in coloration is 
most marked. I do not regard the more or less pointed or obtuse 
snout as a character of great importance, for it varies considerably 
in specimens of one and the same locality in different stages of age, 
and a|)parently also in the sexes. Neither would the reference to 
the greater or lesser length of the hind limbs appear to be very 
important, but that the webbing of the toes should vary so consi- 
derably as noted above, is really very remarkable ; and I would 
certainly have separated the Andaman and the small Penang foinn 
as distinct species — on account of shorter snout, longer limbs and 
stronger webbing of the toes, —had I not obtained from tlie Nico- 
bars, situated geographically between both, a form Avliich has the 
short snout of the two last varieties, but the proportionately short 
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limbs o£ tho type form ; on the other hanclj however, a very slight 
webbing, distinct from all others ! 

I hope to be able to give illustrations of all these forms, as soon 
as I may be placed in possession of more extended materials which, 
I trust, will be sufficient either to confirm the present determination, 
or to shew that what I pointed out as varieties are in reality to be 
considered as distinct species, I can now only repeat that, whatever 
anxiety some herpetologists may feel regarding the consistency 
of the 'species in question, I cannot view those insular forms, on 
comparing them with hundreds of specimens which I myself 
collected in the Sundarbans, Arracan, Eangoon and down the 
Tanasserim coast to Penang, as anything else but local varieties of 
one and the same species. I shall now only add the actual measure- 
ments of the principal forms. 
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5 

^ 31 


1 1 

tuberclej 

^16 



"16 

16 

1 

16 

^16 

2-i!: 

16 

1-1- 

16 


16 


16 

Length of fourth 
toe, 

2 

% 

23 

32 

1-1 

lift 

very 

near- 2 

14 

16 

9 

2 

^16 

11 

16 

'near- 
ly -L 



iO 

XU 


10 

Total length of 
hind limb, 

2i- 

32 

ar- 

ia 

^4- 

3-1 

16 

3 “ 

16 

'ail 

1ft 

lii 

•1ft 






JLU 


16 


The varieties from Moulmein and (i) N’icohariensis are almost 
identical in measurements. 


2.. Bana eyanopJdyciiSj 8 c hn e i d. (Q- ii n t h. 1. cit. p. 406). 

This species has been collected by Dr. P. D a y in Orissa where it 
appears to be common. Specimens measuring up to 3 inches in 
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lengtli of tlie body are also not rare in tiie SuudarbanSj and tlie 
species here principally iiyes in pools of water wMcb is more or less 
bracMsb. 

3. PyxicephalHs IremeapB^ S c li n e i d. (Q- ii n t b. 1. eit. p. 41 1). 

A s|)eeimen was obtained by my coHectors in tbe forests above 
Kotegurli at about 7000 feet ; body measured 2^", tbe bind leg 2f''^ 

Fern. POLYPEDATID^®. 

4* Polypedates Haselieaiiiis, n. sp. Pi IX, Pig. 3. 

Body moderately slender, anteriorly rather wider than j>osteriorly 
and depressed ; shin smooth or with few indistinct sniaB tubercles 
excejit above the eyes ; snout moderate, obtuse, slightly longer 
than the distance between the eyes ; fore foot, when laid for- 
ward, exceeds the snout nearly by the whole length of the first fing- 
er ; the distance between anus and heel is slightly less than the 
length of the body ; tymp)anum round, smaller tban the eye ^ the dorsal 
glandular fold is rather indistinct on the forepart of the body, but 
clearly traceable on the posterior half of it, a second glandular fold 
runs from the hind edge of the orbit above the tynlpaniim to the 
up|)er arm ; toes slightly webbed in young specimens, but in the 
largest specimen observed they are about one-third webbed ; only the 
terminal disks of toes are conspicuously flattened and enlarged ; the 
inner metatarsal tubercle is large and compressed the outer at the 
base of the fourth toe almost obsolete ,* vomerine ridges very small 
and distant, but present even in the smallest sxDeeiinens less than 
half an inch long. 

Colour above lighter or darker olive brown with few irregular 
small spots, (sometimes, though rarely pale, almost yellowish olive) . 
with a black band between the eyes, edged with light in front, 
followed by a W mark, the ends of which begin almost behind the 
eyes, a pair of somewhat indistinct blackish spots below tbe middle 
of the body ; sides of the front part of the body black, lips slightly 
spotted with white, a large white spot behind the angle of the 
mouth, sides of body mottled and punctated with whit© and black 
limbs with dark brown cross bands ,* low^er parts whitish olive 
mottled and finely x^iinetated with dusky, especially on the sides 
about the for© and on the hind limbs. 
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I found feMs species tolerably common all tlirougli tlie biglier for- 
ests (about 1000 feet above sea level) in tlie island of Penang ; it does 
not seem to grow to a large size, for tbougli I Lave seen iiundreds of 
specimens in different places of tbe i>slaiid, tbe largest I obtained, only 
measui'es H-'^in length of body, the distance from anus to heel, is 
inches, the fourth toe and the total of hind limb 1 inch. The 
usual size of the specimens is only and nearly yy, if inches in 
the other corresx^onding measurements. It is generally seen on the 
leaves of small bushes or on the ground between old leaves ; it is very 
active and on account of its very small size rather difffcult to secure. 

I have great x>leasure in naming this sx:>ecies after my friend 
Alfred Hasche who has very kindly assisted me in my re- 
searches on the island. 

5. Pohjpedates macnlMuB^ 0* r a y, (Q* ii. n t h. 1. cit. ]>. 428.) 

A variety of this sx)eeies is not uncommon in Penang. Live sx)eci- 
mens were of a yellowish brown colour with greenish tinge, the head 
much darker than the rest and with a distinct bluish tinge, the whole 
of the uj^per surface very minutely punctated with dark speaks j a 
short blackish partially intGrruj)ted streak below the timpanoid fold f: 
all four feet with indistinct cross-bands, the hinder side of the 
femora blackish, spotted with white : the extreme edge of the uxiper 
lip white; below nniform yellowish white. The skin in young; 
specimens is very finely granxdar above, in old ones it becomes 
smoother, esjpeciaily on the posterior half of the body. 

6. Sylorana Tytlerl, T h e o b. PI. IX, Pig. 1. 

Cat. E.ex)t. Asiat. Soe., Museum, x>. 84. 

(an idem JBCijlorana erythrma^ S c h 1 e g. G* ii n t h. 1. cit. 

p. 425.) 

I have collected near Moulmein two specimens which . I was- 
first inclined to regard as a variety of S. erythrma. There is no- 
essential difference in the measurements of the two. 


a. full grown. joxmg. 


Length of body, 

2 

inch. 

io 

T'S' 

inch. 

Distance from vent to heel, . . . 

112 

„ nearly 



Length of fourth toe, 

i'f 

j? 

fV 

?? 

Totd length of hind legy 



U 

?? 
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Tlie snout is somewhat narrow in the more fully grown specimen. 
The fourth toe is rather short, the web reaching to the tip of the 
third and fifth toe. The first toe has at its base a very x>romiiient 
laterally compressed tubercle, and another considerably smaller 
tubercle is at the base of the fourth toe, the Iasi is not mentioned 
by G ii 11 1 h e r or D u m. and B i b r o n in the description of 
erythma. The upper glandular fold is as usually distinct, the lower 
begins above the base of the upper li]i, is interrupted above the hu- 
merus, then bends downwards as a short fold and disappears without 
continuing along the side of the body. From the upper hinder edge 
of the tympanum also a short thickened fold runs to the humeral 
tubercle. This character also occurs on two other specimens of 
unknown habitat in the Asiatic Society’s Museum, but in the one 
named Tytleri by T li e o b a 1 d, there seem to be, besides the short 
curved glandular ridge, slight traces of its lateral extension, it being 
broken up until it disappears on the posterior middle part of the 
belly. In this last specimen the toes are also fully webbed, and the 
fourtli toe is little more than half the length of the body, as in typical 
eryilirmcb. The lower portions of the femora are distinctly granular. 

The Moulmein young specimen is dark brownish green above, 
black on the sides, the old one olive green above, blackish on the an- 
terior half of the sides, and mottled with black on the |>osterior ; the 
glandular folds are white, the upper lips with a white streak, but 
their edges are blackish ; the lower parts are j)ale mottled with black 
on the anterior half j the hinder parts of the femora are also mottled 
or marbled with black, but the up|)er sides of both fore and hind 
limbs are brown banded. This last coloration is also never mention- 
ed in the published descriptions of erythma^ though Schlegel’s 
figure apparently seems to indicate it on the tarsal portion of the 
hind limbs. 

It would seem, without a comparison of typical >speeim6ns of 
erytlirma^ rather difficult to state whether our Loy^er Bengal and 
Burmese sj)eeimens have to be specifically separated from erythrcea, 
or not, but with all the apparent very great similarity they really 
seem to me to be distinct. In Theobald’s type specimen^" of 

^ This is the Dacca specimen to which B 1 y t h alludes when he says of 
Hylorma {Ly ianoclytos) mac^ilaricb (Journal, Asiatic Society, Bengal, XXIII, 

20 
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JI. Tytleri tlie measurements almost perfectly agree with those of 
erytlirm^ the body is by nearly half the length of the snout longer 
than the distance between Tent and heel, and the fourth toe is 
slightly more than half the length of the body. There are, however, 
two distinct metatarsal tubercles of which the one on the first toe 
is very prominent and large, and the legs are banded brown above. 
If these last characters never occur in erythma of the southern 
regions, the sj^ecihc name Tytleri will have to he reserved for 
our form. The indistinct continuation of the lower glandular fold on 
the body cannot be taken into consideration, neither the somewhat 
elongated form of the fourth toe, for there can be no doubt that the 
two above mentioned specimens from Moulmein, and two others in 
the Museum, (either also from Lower Bengal or from Burma), are 
identical with Theobald^ s Tytleri ^ and in ail these, the lower 
glandular fold bends down behind the fore limb and then disap- 
pears ; the fourth toe also is slightly shorter than half the length of 
the body ; in other characters all the specimens entirely agree. 

Hylorana Nicobarieasis, n. sp. Pi. IX, Fig. 2. 

In its slender habit resembling the last, but the snout is narrower 
and more obtusely rounded than in that species, its end very httle 
projecting above the lower jaw; can thus rostralis rounded ; loreal 
region slightly excavated ; tympanum round, almost circular and 
little smaller than the eye ; skin in the males above, finely granular, 
more distinctly so posteriorly, lower side of the femora coarsely 
granular ; in the females the skin is smoother ; a distinct gland runs 
from behind the eye on each side of the upper edge of the back; 
a second gland is indicated by two tubercles, one behind the angle 
of the mouth and the second posterior to it above the humerus, 
and in some specimens there is even a third much smaller tubercle 
present from which a short rim bends downwards ; all these glands, 
however, are much less distinct in very young specimens. 

p. 299), that it differs from erythma its shorter and stonter limbs ;^nd short 
anterior digits, &o.*’ Giinther's somewhat sarcastic remark (1. oit. p. 425) 
on that point is uncalled for, because B 1 y t h ’ s type of macularia is actually 2|- 
in total length, and the distance from vent to heel only two, consequently less 
than that of the body, and the limbs are thus actually stouter and shorter than 
in tbespeoinien described by Gunther, though both no doubt are the same 
species, 
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Tlie disks of tlie fingers and toes are well deyelopecl, on tlie latter 
the web reaches fully up to the tip of the third and fifth toes. The 
second and fourth fingers are sub-equal, and the third is about one- 
third longer than the fourth. Two metatarsal tubercles are present, 
the marginal one at the base of the first toe is elongated and later- 
ally strongly comj)ressed, the other which is smaller and rounded 
is placed at the base of the fourth toe. The length of the body 
(measured in 8 full grown and 5 young specimens), is somewhat 
more than the distance between the anus and heel, and the foui’th 
toe is shorter than half the length of the body. The following are 
the actual measurements of two of the largest si:>ecimens : 

■ ■ ^ 

Length of body, 2 inch. 

Distance from vent to heel, 1-^|- ,, 

Length of fourth toe, ,, 

Total length of hind limb, , . . » 

In comparing these measurements with those given of the Moul- 
mein JT. Tythri^ the two will be found to be almost identical. And 
this first led me to believe that the present species may only 
be a variety of Tytleri erytJima)^ but the larger tympanum 
of JHeohanensiSf the usual total want of the short downward bent 
lower glandular fold, the better develoi)ed disks of the fingers 
and toes, the greater length of the third finger, then the presence 
of two almost sub-equal tubercles at the base of the toes, a distinctly 
larger gape of the mouth, somewhat more distant ridges of vomerine 
teeth, See., &c., are so well marked in all the specimens examined that, 
on comparing them with the corresponding characters of Tytleri^ the 
conclusion seems fully justified that the Nicobar form indicates a 
sufficiently distinct specific type. 

Colour above olive greenish, much darker and almost black in 
some male sx^ecimens, upper glandular fold pale, upx^er lij) whitish, 
lower gk-ndular tubercles usually purely white ; sides of body includ- 
ing the ioreal region black, which uniform colour, however, fades on 
the posterior x>art of the body and is sometimes replaced there by a 
few dark spots. Lower parts more or less mottled with black, some- 
times almost wholly black in the males, but yellowish between the 


HI 

Q 3 


inch. 
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tliig'hs ; in tlie females, the lower parts are whitish, either Tiriiform or 
only slightly dusky. Fore limbs with few indistinct cross bands, a 
dark streak in front of the iipper arm, and another one behind, as 
well as on the lovver arm ; hind limbs above banded with brown, 
behind indistinctly mottled with dark and yellow. 

In coloration and in the development of the disks of the fingers and 
toes, &c., this species much resembles JE[. temporaUs^ G- u ii t h., (1. 
eit. p. 425) from Ceylon. But in this species the hind limbs appear 
to be in proportion longer, the snout is much broader, the third fiiJiger 
shorter, and it is said to have “ no glands behind the angle of 
the mouth.’’ In the lower glandular tubercle commences 

between the tympanum and the upper angle of the mouth ; in N'ico- 
hariensis tliat tubercle is situated behind and rather almost below 
the angle of the mouth. 

Fam. EHii^ODEiiMATiDiE apud G ii n t h e r. 

No maxilary or vomerine teeth ; ear and tympanum developed ; 
toes webbed ; sacral vertebra dilated ; no paratoids. 

Ansoilia, n. gen. 

Body slender, elongated, rather dexn'essed, uniform in width ; 
sacral vertebra much dilated ; muzzle short, obtuse ; limbs long and 
slender ; fingers four long, smooth, free and peculiarly cylindrical ; 
toes five, not much develojied, half webbed j disks of fingers and 
toes slightly swullen, rounded. 

The great peculiarity of this genus rests in the slender form of the 
body and the great length and slenderness of the limbs, and es];)ecial" 
ly of the fingers. In the general character it more reminds of 
Fliryniscusj than any of the genera of the EiirxoBEnMATiBis, referred 
to this family by G ii n t her, hut it is readily distinguished from 
the former genus by the tympanum and ox)en eustaehian tubes. I 
have associated with this new form, the name of my esteemed 
friend, Col. Anson, the present Governor of Penang, wdio has 
shewn the greatest interest in my natural history researches 
during my short stay on the island. 

8. Ansonia Penangeiisis, u. sp. PL IX, Fig. 4. 

Body slender and long, almost with parallel sides throughout ; 
muzzle short and Hunt in front, shorter than the inters|}aee between 
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the eyes ; the wiiole of tlie up|)er and lower sMn, excej^t on chin 
and throat, tuhorculated ; tymx^anum distinct, smaller than the eye ; 
tongue elongated, ellij^tical, rather thick, entire ; fore iiiiih as long 
as the distance between the hinder edge of eye to the x>osterior end 
of body, distance from amis to heel nearly as long as the body ; 
hand on the inner side with a large ball ; first finger shortest, then 
comes second, then fourth, and the third is longest, all are cylindrical 
and with slightly dilated and smaller disks at the end ; toes half 
wehbed, rather short ; metatarsal tubercles indistinct, a large fiat 
one at the base of the first toe and a small slightly more x)romiiieiit 
one at the base of the fifth toe ; in young sx^ecimens they are not 
deTelox)ed. Above uniform ashy, marbled and reticulated with 
black ; sides of head and body, and the limbs with rather large x>nle 
orange or yellowush warts or sx^ots, lower x>arts dusky with small 
white sx3ots, esx3ecially on the sides of the belly and in front of the 
shoulders ; lower of belly and the inner thighs of a beautiful 

rose colour in life sx^ecimens. The measiuwients of two sx)ecimens 
of dilierent sizes are as follows : 




a. 

1, 


Length of body, . 


’iV 

■l-f inches. 

Length of ibre limb, 

. (nearly) 

tV 

1 1 

TB- 

,, 

Distance from anus to heel, 

, . (nearly) 

tV 

11 

?3 

Length of fourth toe, 


3 

TB" 

5 

? ? 

Total length of hind limb, . . 


13 

TW 

1 5 

XtF 

7? 


I have only obtained four specimens of tliis interesting sxieeies 
on Penang, two near the great -water-fall (above the Alexandra 
batli), and two in a narrow gorge about half -way up the Penang hill. 
In both eases, the specimens were found fiatly attached to tlie 
side of the rock above the water, and did not make the sbglitest 
attempt to eseax^e when taken from it. This habitat seems peculiar, 
and eorresx^onds with that of a new sx3ecies which Dr. J e r d o n 
lately re^'^eived from South India through Ifajor B e d d o m e 
(vide Proe. Asiat. Soc. for March, 1S70, p. 85). In general form and 
style of colouring our species much reminds of Ixalm opistorhodim^ 
lately described by Dr. G ti n t h e r from a Nilgheri specimen 
(Proe. ZooL Soc., 1868, x). 484, ph 37, fig, 3.) 
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9. Bipilopelma earnaUctm^ J e r d., PL IX, Fig*. 5. 

Engystoma carnaticwm^ J e r d o n, Joxirn, Asiat. Soe., Beng. 

1853, XXn, p. 534. 

Body moderately stout witli proportionate limbs ; snout sliort, 
obtuse, its lengtli being equal, or hardly equal, to the width of the 
head between the eyes; a front limb when laid forward exceeds the 
snout by half the length of the third finger ; length of body equal to, 
or very little less, than the distance between the anus and the 
metatarsal tubercle ; length of fourth toe equal to, or less than, half 
the length of the body ; shin on the posterior part of the femora 
extended as in Caloula ; and toes with small rounded disks ; 

two metatarsal tubercles, the one at the base of the first toe is 
elongated and compressed, the other at the base . of the fifth toe 
either a little larger, or scarcely smaller and rounded ; toes only 
webbed at the base, their length variable. 

Color above isabella or yellowish brown, with a dark bottle- 
shaped mark along the back beginning between the eyes with a 
tris-cusped edge, after which it contracts, then again widens, and a 
little below the middle of the body divides in two pairs of branches, 
of which the posterior extends to the base of the femora ; a trian- 
gular black mark about the anus, extending below; on each side 
of the median brown mark are undulating longitudinal dusky 
streaks, these lateral portion of the back are sometimes, during life, 
tinged with rose colour, similar to Galoula pulohra ; limbs with 
brown cross bars, sides dark, purplish black, this color disa^xpear- 
ing posteriorly, an oblique pale streak extending from the eye 
towards the shoulder ; below dull whitish, mottled with dusky, 
especially on chin and throat. 

This is, as Dr. J e r d o n (Proc. Asiat. Soc., March, 1870, p. 85) 
remarks, a wide spread species. I am indebted to him for the 
identification of my specimens, their colouring being almost per- 
fectly identical with his original drawing from which the scanty 
notice of Eng, carnaticwm^ published nearly 20 years ago in the 
Society’s Journal, was taken. It was originally described from the 
Carnatic ; numerous specimens exist from Beerbhoom in the Asiat. 
Soe. CoL ; Dr. J e r d o n obtained it in the Xhasi hills, and I found 
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three specimens under a large block of wood at Martaban (iiea-r 
Moiilmeiii) in company with one small Oaloula puhlu'n and young 
specimens of Bnfo meBmosUciis, 

The measurements of my specimens are as follows : — 

a, h, ■ 0, : 

Length of body, 1 1 inch. 

Distance from anus to metatarsal 


tubercle, -Jq '■■"16 

Length of fourth toe, ^ „ 

Specimen c has a pale median dorsal streak extending the whole 
length of the body, the two others have none. 


1 1 - 


10. Oaloxda pulclira^ Gray, (G ii n t h., 1. cit. p. 437). 

In spite of the dilated disks of the toes and fingers, this remark- 
able Batrachian is by no means arboreal in its habit. I twice 
observed it near Moulmein. It appeared after sunset about the 
same time as Biifo melanosticusy crawling on old wood and feeding 
on ■white ants. 

In external character both Cahicla and Biplopdma are very close- 
ly allied, and young specimens of the former, in which the vome- 
rine ridge is not developed, can strictly spealdng hardfy be dis- 
tinguished from the latter, except by the >slightly more dilated disks 
of the toes. I am even not quite certain whether the distinctions 
between the two are really such as to entitle them to generic rank, 
•which doubt especially becomes apparent, when we eothpare the 
descriptions of the tw''o other Burmese species of Biphpelma 
described by B 1 y t h ; in any case when kept distinct they should 
he classed close together in one family. 

Fam, BuFONiDiE. 

11 . Biifo viridis, L a n r. (G ii nth., Cat. Bat. Brit. Miis. p. 58). 

Steindachner (ISTov. Exped., Amph. p, 40) already recorded 

this species as occurring in Spiti. It is found throughout the Sutlej 
valley from Kotegurh upwards, but is always rare. At Kotegurh, 
between 6 and 9000 feet, it is occasionally met within localities 
where B, melanosticm also occurs, but further to east in Eunavar, 
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the latter is not foinid, and in Spiti only B, viridis is met with, 
usually between 11 and 16,000 feet, though far from common. At 
the village Gieumal, I found a small specimen at about 15,000 feet, 
which is probably the highest locality from which a Batrachian was 
ever recorded. 

12. melanosticus^ S e h n e i d, (Q- ii n t h., 1. cit. p. 422). 

(Syn. Bafo isoB, D. and B. gymauchen, B 1 e e k., — B, spinipes^ 

Fitz.), 

Younger specimens of this species are, as a rule, much more slen- 
der than old ones, and the same applies to the form of the para- 
toids ; they are dark ashy (rarely light brown) variegated wuth black. 
There are, however, very many variations to be observed in both 
the length of the body and of the paratoids. The width of the 
head also greatly varies. The species i>s said not to j^ossess a rim 
on the inner edge of the tarsus, some specimens have it, how- 
ever, distinctly indicated, either as a short eoiitinuoiis fold, or as 
a row of somewhat enlarged tubercles ; this can be seen in speci- 
mens from about Calcutta, and I observed tlie same also in some 
of the younger and half grown ones from near Moulmein, Penang, 
Malacca, Singajpore, the Andamans and Nicobars. Himalayan 
specimen^ from the Sutlej valley, and some of the specimens 
fr'om the interior of the Andamans, and one or two from Moulmein, 
hardly possess a trace of it, but all these are of large size, having 
the tarsus particularly tliickened and rounded. 

S t e i n d a c h n e r (Amphibia der Novara Exped. p. 42,) 
justly, I think, questions the specific dilference of Bufo isos, D. and 
B., (or ? B, gymnamhen, B 1 e e k,), from B, melamsUcus, stating 
that in the latter, considerable variations exist as to the more or 
less complete webbing of the toes. I also find that it is impossible 
to attribute to this character within certain limits much specific 
value. The pure land forms, such as those from the Himalayas, 
from Upper Bengal, from the interior of the hills east of Moulmein 
and from the jungles of the Andamans, usually have the toes more 
elongated, and consequently they appear to be only moderately 
webbed. The webbing extends on the fourth toe to about half its 
length, and is further on only indicated by a minute ridge on either 
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side. In many specimens from Lower Bengal, particularly in 
some from tlie Sundarbans, in some from Monlmein, Penang, Ma- 
lacca, Singapore, tbe Nioobars and in others from the Andamans,— 
that is, in such forms which are always found near the water, — 
the webbing appears stronger, principally on account of the toes 
not being so much elongated, or the webbing is in reality more 
developed 5 but the transition from one form into the other is so 
gradual, that no specific distinction can be attached to it. 

Considering these differences in the webbing of the toes and the 
usual indication of a tarsal fold in authentic melanosficics^ I can hardly 
see the reason for which Steindaehner retained Fitzin- 
g e r ^ s Bufo spinijjes from the Nicobars as a distinct s]3ecies, (L cit. 
p. 43). I have comj>ared several specimens from Nancowry and 
Camorta, and cannot detect any specific distinction from melcmosticus. 
The more slender form is only a character of young and middle age, 
though it is sometimes retained by specimens attaining a length of 
five inches. I have seen such specimens in abundance near Moui- 
mein, on the sea coast at Malacca and the Welesley province. 

The webbing in the Nicobar form is moderate, such as in some 
Andaman specimens, and the young from both islands are always 
rather dark ashy, much marbled with black, and the body is 
greatly elongated. My largest sjoecimen from the Nicobars is 
2-J- inches, and one paratoid gland is somewhat less than one-third 
the length of the body, which is as a role also the ease in specimens 
of melanostieics from other localities 5 in Malacca specimens only it 
is sometimes nearly one-fourth ; these have also an e<]iually slender 
and long body as those from the Nicobars. & li n t h e r considers 
(Eecords 1867, p. 146) as identical with gymmucken which 
he apparently acknowledges to be distinct from melanoBUcus^ (see 
also Proc. Zol. 8oc., 1868, p. 479). 

The largest si30eimen of mehnostious I saw, is from near Moul- 
mein, measuring 6 J inches in the length of the body. 


[To be continued in the next number.] 



EXPLANATION OP PL. IX. 


Fig. 1 . Eylorcma Tytleri^ T li e o b., 1, side view/tbe toes of the 
right hind limb shewn intornally ; 1 a, npi>er view of the head ; 
1 b, interior of the month, shewing the tongue and the vomerine 
teeth, &c., from Monlmein. 

Fig. 2. Ilylorana JSficolarwmsy n. sp. ; 2, side view ; 2 a, head 
from above ; 2 b, interior of the mouth ; from the Nieobars. 

Fig. 3. Fohjjpachtes Masclieanus^ n. sp. ; 3, view from above, 
3 a, anterior half of the body from the side ; 3 c, interior of the fore- 
3 d, interior of the hind limb ; the two last figures enlarged ; from 
Penang. 

Fig. 4. Ansonia Fenmgensis, n. sp. ; 4, 4 a, dorsal and ventral 
views, 4 b, side view of the head ; 4 c, front part with the mouth 
opened, shewing the form of the tongue ; 4 d, sacral vertebra with 
the eoccygial style ; 4 e, interior of the toes of one hind limb, 4 f; 
interior of the left hand, the two last figures enlarged; from 
Penang. 

Fig. 0 . D'iplopelma Cm'naticum^ Jerd., ux^por view, from Maz*“ 
taban, near Mouhnein. 
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Mekorologlml Ohumatiom. i 

Alniraci of the Iksnlls of ike Hourly Meteorological Observations 
taken at the Surveyor GemraVs Office, Calcutta, 
in the month of January 1870. 

Latitude 22^ 3^3' 1" North, Longitude 88^ 20' 31." East. 

Height of tlie Cistern of the Standard Barometer above the sea lerel, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrical elements 
dependent thereon. 


Bate. W|o 


Eange of the Barometer 
during the day. 


Bange of the Tempera- 
ture during the day. 


Max. Mill. DiF, 


I Inches. Inches. Inches. Inches. 

30.021 80.087 ^.059 0.128 

.009 ,091 .955 .186 

29.939 Am .864 .145 

.908 29.987 .856 .181 

.942 30.010 ,901 .109 

,975 .042 .928 .114 

.987 .015 .869 .146 

.947 ,030 .883 .147 

.967 .061 .899 .162 


20 

.925 

.010 

.846 

.164 

6l.‘Z 

: 76.0 

'■ 55.4 

20.6 

11 

.895 

29.992 

.832 

.160 

<95.7 

i 77.5 

56.2 

21.3 

12 

.890 

.973 

.827 

.146 

61.4 

1 . 75,5' ■ 

56.5 

19.0 

13 

.873 

,954 

.808 

,146 

64-8 

! 76.5 

56.0 

20.5 

24 

.903 

.971 

,868 

.103 

65.2 

76.0 

55.5 

20.5 

35 

.944 

30.040 

.891 

.149 

66.0 

78.5 

56.4 i 

22.1 

16 

.957 

.048 

.906 

,137 

67.1 

79.5 

56.0 

23,5 

17 

.971 

.048 

.919 

.129 

69.0 

77.8 

63.2 

14.6 

18 

.961 

,044 

,910 

.134 

71.2 

79.2 

65,0 

14.2 

19 

.898 

29.980 

,842 

.188 

75.3 

83.2 

68.0 

15.2 

20 

.918 

.971 

.868 

.103 

73.7 

80.2 

70.3 

9.9 

21 

.984 

30.068 

,925 

.133 

70.0 

71.6 

67.0 

4.6 

22 

.974 

.051 

.923 

.128 

71.4 

78.5 

65-3 

IS.2 

23 

.964 

,088 

.921 

.117 

70.0 

77.0 

65.5 

11,5 

24 

30.006 

,091 

.950 

.141 

6-5.1 

74.3 

57.4 

16.9 

25 

.028 

.127 

.975 

.152 

65.2 

75.6 

56.0 

19.6 

26 

.014 

.096 

.903 

.133 

65.4 

76.6 

55.7 

20.9 

27 

.008 

.106 

.961 

.145 

66.3 

76.7 

57.0 

19.7 

28 

.017 

.096 

,968 

.128 

67.3 

78.2 

58.6 : 

: 19.6 

29 

.022 

.118 

.962 

.156 

66.8 

78.4 

57.0 

21.4 

30 

.002 

.100 

.947 

.153 

67.6 

78.5 

58.6 

19,9 

31 

29.957 

.047 

.897 

.150 

67.1 

78.5 

58.0 

20.5 


The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derifed, froai the hourly observations, made during 
jfeke day. 
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il Meteorological OhsercalionB^ 



iaJcen at the Surveyor Qeneralh Office ^ Calcutta ^ 


in the month of Jamiarg 1870. 


Biiilj Mean!?, &c. of the Observations and of tlie Hygrometrical elements 
dopenclen t thereon . — fOoMt/ji ue<L) 


Date. 

u 

o 

pq 

■ «p ^ 

. SU ' fjj' 

g s 

i". '^.3'- 
i : 'O 

i O : 

j ris 

I a 

1 

1 ^ 

1 

i 

Cominited Dow Point. 

■ 

' — 'P ■ 

■Q, 

P 

O 

■ 

zi 4 ..S 

Pipy 

1 ^ ^ 

i 

1 s ■ 

® 

■ p 

I 72 , 

.2 

rji 

^ § 

S ? 

r^i 

\ H 
I"! 

C 4-1 

O'O , 

, T-! 'Vi 

T{. ^ 

'Z 

c3 ^ 

^ H 

M .p4 
rr, 

■ Cm ' -tu ' 

,0 8 

, ' 0 

4 * , 

3.% 1 

I—* .“S' 

J i s- 

r5 

Moan degree of Ilunii- 
dity, complete saru- 
ratiou being unity. 


0 

0 

0 

0 

i 

Inches. 

T.gr. 

T. gr. 


1 

56.3 

^ '7.8 

40.3 

14.8 

0.305 

4.05 

2.62 

0.61 

2 

58.8 

7.0 

53.2 

12.6 

.416 

.62 

",.42," 

.66 

3 

59.9 

7.9 

53.6 

14.2 

.422 

.67 

.81 

.62 

4 

60.2 

8.7 

63.2 

15.7 

.416 

59'- 




61,3 

7.7 

55.1 

13.9 

.444 

.90 

2.86 

.63 

6 


7.8 

56.3 

14.0 

..462,,. 

5.08 

3.00 

.63 

7 

Oi.5 

7.3 

68.7 

13.1 

■■ /-.SOI. . 

.41) 

2.96 

.65 

B 

'■'"'^62.5 

7.6 

66.4 

,.:'43.7.'^ 

..464 

.09 

.94 

.63 

9 

:v'57.a 

9.6 

50.1 

■ 17.3- ,■ 

,.375 „ 

., ,:4.i4: ,.' 

"3.25-'"' 

.56 

10 

, ,'56.1 

8.1 

-48,.8 

■ , 15,.4v ■ 

'■ '.358 

3.99 

■:-',2.70''' .' 

.60 

11 

' ' 

8.5 

■ 50-.4 

’ v::,15.3' ■ 

i ., .379 

,. 4 . 21 ,.' 

.81 

.60 


\ ;57'.3\ 

7.1 

50.9 

1 13.5 

1 ',.385 .' 

:'.':".29,''. 

.45 

.64 

13 

1 '■ 67.5 ... 

■ 7.3 

51.7 

13.1- ' 

i '..396.' , 

.40 

''',-.437''/ 

■"'/ :-.647: 

14 

,,5,/ ,3' 

7.9,' 

51.0 

j 1 1.2 

1 .38.6, 

,.30 ',. 

" :.'.617:/.'' 

.62 


■ 67.6 ,■ J 

( 8.4 ' ■ 

50.9 

15.1 ., 

■ ..385. 

■.'.28 

.80 

.61 

■Mo:''."':. 


7.8 

53.1 

,140^ :, 

.415 

.60 

.■^-:.72"'7 

.63 


62.9 

6.1 ' 

,58:0: 

}:■■ 140'-,; 

' .489' . '! 

6'.39 ' 

'.37':,.' 

.70 

■■■'Id:'-' 

,65.8 ; 

7 5.4 

61.5 

' 9.7 

'•,.550 1 

.■6.04 , 

.26 

.73 

19 

67.5 

7.8 

62.0 

13.3 

559 

' .09 

■"■'■3.31,'"' 

.65 

20 

70.6 

3.1 

68.4 

" , '75.3. '; 

:.690 7, 

7.54 

1.42 

,84 

21 

68.2 

1.8 

06.8 

3.2 

.655 

.,2,2'..' ■' 

■' '■:-0,..78:','". 

.90 

22 

67.1 

4.3 

63.7 

: ■ 7.7': , 

.591 

6AS 

:.7'1.87'7" 

.78 

23 

64.2 

5.8 

59.6 

10.4 

.516 

5.68 

2.32 

■■,:'7:,.7i::'-:.' 

24 

57.0 

8.1 

50.5 

14.6 

380 ■ : 

4.22 

.67 

.61 

25 

57.3 

7.9 

51.0 

; ' 14.2 ■ 

.386 

.30 

.61 

.62 

26 

57.9 

7.5 

51.9 

13.5 

.398 

A2 


.64 

27 

68.7 

7.6 

52.6 

13.7 

.408 

52'.: 

.63 

.63 

28 

59.1 

8.2 

52.5 

14.8 

.407 

.60 

.87 

.61 

29 

58.9 

7.9 

52.6 

14.2 

.408 


A Am 'A 

.62 

30 

59.5 

8.1 

53.0 

14.6 

.414 

.57 


.61 

.^1 

59.2 

7.9 


14.2 

.412 

.57 

.75 

,62 


All the Eygromotrlcal elemeiils m computed by the Greenwich Constants. 
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iii 


Alsfracf of the I^esnlfs of the Hourly Meteorological Ohservaimu 
taken at the Surreyor GeneraVs Office, Calcutta, 
in the onontli of Jamiary 1870 , 


Hourly Means, &c* of tlie ObserTafeions and of tlie Hygrometrical elements 
dependent tliereon. 



1 Cm 

I O 

1 fr;|| 
i * S e 
i .te o ^ 

! ■ go 

! g S 

M % 

j. Bange of ihe Barometer 
i for each Imur during 

1 the month. 

j 

Cj 

1 jH -M 

i . ^ 

1 ts 

i Bange of the Tempera- 
! lure for eacli lionr 
i during the month. 

Hour. 

Max. j 

Min. 

. 1 

Diff. 

1 p a 

c 53 

a M , 

1 ■ cH j 

1 

Max. 

; 'Mill, i 

I 

DiC 

i Inches, 

' ' ' 1 

Inches. 

Inches. 

Inches. 

O 

0 

0 

0 

Mid- 









night. 

29.057 

30.031 

29.872 

0.159 

63.9 

72.6 

59.0 

13.6 

1 

.952 

.034 

.872 

.162 

63.3 

72.3 

'58.5 

13 8 

2 

.946 

.031 

.872 

.159 

62*6 

72.0 

58.0 

14.0 

3 

.940 

.031 

.870 

.361 

61.0 

71.6 

57.5 

14.b 

4 

.936 

.021 

.868 

.153 

61.3 

71.0 

57.0 

14.0 

5 

.945 

.013 

.874 

.139 

60.7 

70.3 

56.3 

14.0 

6 

.962 

.037 

.878 

.159 

60.3 

70.4 

55.7 

14.7 

7 , 

.981 

• .061 

.894 

.167 

60.1 

70.5 

55.4 

15.1 

S 1 

30.009 

.093 

.915 

.178 

62.0 

71.0 

57.5 

13.5 

9 1 

.035 

.114 

.940 

.174 

65.5 

72.0 

61.1 

10.9 

10 

.041 

.127 

.954 

.173 

60.6 

76,3 

65,2 

11.1 

11 

.U23 

.107 

1 .922 

j„ ■ 

.185 

72.7 

79.0 

08.0 

11.0 

Noon. 

29.994 

: .072 

1 .896 

.176 

74.6 

80.2 

60.5 

10.7 

1 

.961 

.036 

.865 

! ■.171 

i 76.3 

81.5 

70.5 

11.0 

.2 

.931 1 

.002 

.837 ! 

■ ■ .165-' . 

77.3 

82.0 

70.5 

12.0 

3 

.013 

29.987 

.820 i 

' *167 ! 

77.8 

83.2 

71.0 ' 

12.'2 

4 

.908 ! 

.975 ! 

.808 ' 

.167 

76.5 ■■■'■■! 

82.3 

71.5 

10.8 

5 

.911 ■ 

.980 

,813 

.167 

75,0 

81.2 

70-5 

10.7 

6 

.918 

.991 

.818 

.173 

72.3 

80.2 i 

68.5 

11.7 

7 

.931 

30.005 

.838 

.167 

69.9 

78.5 

66.0 

12.5 

8 

.948 

.022 

.848 

.174 

68.2 

77.5 

64.0 

13.5 

9 

.961 

.033 

,873 

.160 

66.7 

76.5 

62.8 

13.7 

10 

.967 

.038 

.879 

.169 

65.7 

76.7 

61.0 

12.7 

11 

.961 

.026 

,874 

.162 

64.8 

73.0 

59.7 

13.3 


Tlie Mean ITeiglit of tlie Barometer, as likewise the Dry and Wet Bulb 
Tbermometer Means are derired from tlie obseryations made at tbe seyeral 
bonrs during the month. 


Meteorological Oherva Horn. 




Ahdract. of ike BesnlU of the Eourl^ Meteorological Olmrvalione 
taien at the Surveyor General’s Office, Calcutta, 
in the month of Jannary 1870. 


Hourly Means, &c. of the Ofeerrations and of the Hjgrometrieal elements 

clependciit thereon. — f Conthmed.) 


Hour. 


Mid- 

night. 

1 

t 

3 

■> 

6 

7 

8 

9 

10 
11 


Hoon. 

1 

2 

3 

"V'-4 

mm 

6 

7 

8 
9 

10 

11 


■'Pi 

m:', 

'% u 
^ o 
§1 


‘ o 

p=} 

p 


B 

’o 

o 

p 

•n 
o ■ 

B 

o 

O 


o 

p 

>• 

o 

P^S 

-^p 


p 


0 

0 

0 

0 

69.7 

4.2 

55.9 

8.0 

59.x 

4.2 

55.3 

ao 

58.6 

4.0 

55.0 

7.6 

58.0 

3.9 

/■■54.5': 

7.4 

57.6 

3.7 

■543- 

7.0 

57.0 

3.7 

53.7 

7.0 

56.6 

3.7 

53.3 

7.0 

56.5 

3.6 

53,3 

0.8 

57.7 

4.3 

5;h8 

8.2 

59.3 

6.2 

54.3 

11.2 

61.0 

8.6 

541 

15.5 

62.1 

10.6 

53.6 

19.1 


62.5 

63.2 

i 12.1 

13.1 

54.0 

54.0 

20.6 

22.3 

63.8 

13.5 

54.3 

23.0 

63.8 

14.0 

54,0 

23.8 

22,4 

63.3 

13.2 

54.1 

63.5 

11.5 

55.4 

19.6 

63.8 

8.5 

57.0 

15.3 

63.0 

6.9 

■ ■' arm 

12,4 

63.3 

5.9 

57.6 

10.6 

61.7 

5.0 

57.7 

9.0 

60.9 

4.8 

57.1 

8,6 

60.4 

4.4 

56.9 

7.9 


P s 


Inches. 

0.450 

*417 

.442 

.435 

.432 

.423 

.418 

.418 

.425 

.432 

.429 

.422 


eg 

o, 

- 1 --^ 

O o 
. o 

O 

eg « 
o ^ 


fcf; J 


60 

r-H ?-l 

eg O 

§ 3 ® 

ni c3 H 


T. gr. 

5.0S 
4.99 
.94 
.87 
.84 
' . 'itO' 
.09 
.09 
.75 
.80 
.72 
.02 


T. 


gr. 


1.55 

.52 

.43 

.30 

.28 

.25" 

.24 

.20 

.50 

2.18 

3.18 

4.00 


,428 

.66 

.54 

.51 

.428 

.65 

5.04 

.48 

.432 

.68 

.30 

.47 

,428 

,63 

.50 

.46 

.439 

.67 

.08 

,48 

.419 

.88 

4.43 

.52 

.473 

5.18 

3.40 

.60 

.481 

.30 

2.68 

.66 

.483 

.32 

.26 

.70 

.485 

.36 

1.87 

.74 

.475 

.26 

.76 

.75 

.472 

.23 

.60 

.77 


o *g " 

fclD S Cf"' 

^ P'S 

M nS +3 


0.77 

.77 

.78 

.78 

.79 

.79 

.79 

.80 

.70 

.69 

.60 

.53 




Meteorological Odservaiiom, r 

Ahtraci of the llesuUs of the Hourly Meteorological Ohurvaiiom 
tahea at the Sitrvegor Generates Office ^ Calcutta^ 
hi the month of January 1870 , 

Solar Eacliation, Weatlier, ifcc. 



S - 

rS q 

■tl5 . 

CS Ot.- 

WlNP. 




Date. 

■■■ . '03' ■■ 

f4 .4^." m 

M ,rH. ' i 

Prevailing 

direction. 

Max. 

Pressure 

Daily 

Yolocity. 

General aspect of tbe Sky, 


0 

Indies 

'[N.W. 

ib 

Miles 


1 

113.8 

... 

NW,NN.W.&W. 

. . » 

117.7 

Cbiefly clear. 

2 

111.8 


WJN'.W&N.N.W, 

... 

9*3.3 

Clear. Slightly foggy from 
9 to 11 p. H. 

3 

112.5 

... 

N.N.W. 

... 

109.2 

Clear. Foggy at midnight. 

4 

116.2 

... 

N. II. w. & isr. 

... 

110.3 

Clear. Slightly foggy at 10 
& 11 P. M. 

5 

116.6 

... 

by E. 

... 

128.8 

Clear. Slightly foggy from 
midnight to 2 a, m. & 8 to 11 

6 

119.8 

... 

II.ISr.E.&NbyE. 

... 

101.0 

P. M, 

Clear. Slightly foggy from 
7 to 9 1* p. M. 

7 

121.8 

... 

S. W & K E. 

... 

90.1 

Clear. Slightly foggy from 
7 to 10 P. M. 

8 

116.2 

... 

K E. & F. F. E. 

... 

139.0 

Chiefly dear. 

9 

114,0 


F.&F.byW. 

. . . 

168.8 

Clear. 

10 

114.5 


F.byW.&W.byF. 

... 

136.6 

Clear. Slightly foggy from 
9 to 11 P. M. 

11 

1146 


WbyF&FFW. 

... 

126.5 

Clear to 1 p. m, \i to 6 p. M, 
dear afterwards. 

12 

117.6 

',1 

, .**« 

F. F. W.&F.F.E 

... 

124.9 

Clear to 4 a. m., \i & v«i 
afterwards. Foggy at 9 <Ss 10 

IS 

112.4 

... 

F.F. E. 

... 

160.6 

P, M , 

Clear to 10 a. m. \i to 2 p. 
M., dear afterwards. Foggy 
from 7 to 11 p. M. 

14 

115.0 

*•« 

F. F. E.&F. 

... 

129.2 

Clear to 5 a. m. \i to 2 p. m., 
dear afterwards.Slightljfoggy 
from 8 to 11 p. m. 

lo 

117,6 ' 

... 

F. & W. F. W. 

... 

126.2 

i Clear. Foggy from midnight 
to 2 A. M. & 7 to 11 P. M. 

1C 

116.8 


W.F .W ^variable 

1 

78.4 

Clear to 2 p. m. \i after- 
wards. Slightly foggy from 4 
to 6 A. M. & 7 to 11 p. M. 

17; 

120.2 

• • 

E.&F.F.E. 

!■ ■■ , ■ ■ ■ ■ 


67.7 

Vi to 3 A. M., stratoni to 4 
p. M., Vi afterwards. Foggy 
from midnight to 7 a m. 

18 

114.0 

0.02 

F. by W. & W. 

i ' 

164.0 

Chiefly Vi. Drizzled from 
5| to 7 A. M, 

19 

123.0 


s w.&w. 

"'■ [W.F.-W, 

... 

86.7 

Overcast to 3 a. m, Vi to 
10 A. M., -^i & Vu-i afterwards. 
Chiefly overcast. Pain from 
to 7 A. M. & 4.| to 7 P. M. 

20 


0,48 

S.W, WS. W.& 

... 

83.8 

21 


0,25 

F. & variable. 

1 ... 

120.9 

Overcast to 6 p. m., clear 
afterwards. Slight rain after 
intervals till 5 p. m. 

22 

11?.0 

0.02 

W.by F. & F. E, 

I 

90.7 

Chiefly Vi. Drizzled at 9 

10 P. M. 



■ Meteorologiml Observa iimis. 

Alalmet of f lie liesnlis of ike Hourly/ Mdeorologmd Olservailons 
ialmi at Ike Sarve//or GenemVs Office, Calculia, 
ill ihe monik of Jamiaij 1870 . 

Sol ar I'a di a fci on , Wea tl i ev, Sl e . 


General aspect of tlie Sky, 


Prerailing 

direction. 


SW,WjN^W&Nw! i'!o 

jr.isr. E.&w. ... 

W. & 'W. N. w. ... 
Wby W&WK-W.j ... I 


I Milesj ’ ~~ 

I 125.4 ] Vi to 1 p. M., clear after- 
.. Krards. 

j 145.2 ; C’iciiT. Slightly foggy at 10 
I jiind 11 r. 3r, 

I 121.0; CIrar. Siiglidy foggy from 
I jmidiiight to 2 A. AT, 

93.2 i Clear to 9 a. af. \i to 0 t,m, 
jclear afi erwards. Siiglitjy fogj 
|gy 7 to J 1 p. Ai. 

92.6 j Cdenr. Sliglitiy foggy at 
imiduigJit & 1 A. AT. & from 7 
[to 10 p. Ar. 

85.3 i Cliipfly clear. Slightly foeer 
from S to 11 p. Ai. 

99.7 ^ Clear. Sliglitiy foggy at mid- 
niglit 

110.6 Clear to 5 a. ai, \i to 6 p.ae. 
clear afterwards, 

82.0 Clear to 6 a. Ar.,\i to 6 f.m, 
clear alfcerwards. Slightly fog- 
jgy from 7 to 11 p. ^ 


23| 114.0 


WNW&WSW 


S.W.&W.K'W 
WKW.&W.byiN^ 
WSW.&W.bylN" 
W. N. W, 


Strati,^; 
4 Cirro cumuli. 


i Cumuli, -a Cirro-strati, rv i Cumulo strati, Nimbi 


Meleomloffical 
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Ahdrad of the Resull^ of the ITotirh/ Meteorological Oheenuitlom 
taken at the Surret/or GeneraVs Office^ Calcutta^ 
in the month of Januarij 1870. 

Monthly IIesults. 


[Mean liei^Lfc of the Barometer for the month... 

Max. of the Earomcier occMirred at 10 a. m. on the 

M-iii. jieigJit of the Earoineler oecuiTed at 4- p. M. on the 
llxtreme ramje of the Earonieter during the month 
]VIean of the daily IM’a.x. Pressures 
Ditto ditto j\!in. ditto 
Mtan dallg range of the Barometer during the month 


2oth. 
13 th. 


Inches. 

. 29.960 
, 30.127 
. 29.808 
. 0.319 
. 30.041 
. 29.904 
. 0.137 


Mean Dry Bulb Thermometer for tlie month 
Max. Temperature occurred at 3 p. m. on the 19th. 
l^lin. Te.ru perature oecurr<*(l at 7 a. m, on the lOtli. 
Mxtreme range of the Temperature during the month 
Mean of tlse daily i\lax. Temperature ... 

Ditto ditto ]\Iiii. ^ ditto, 

Mean dallg range of the Temperature during the month.. 


67.9 

83.2 

65.4 

27.8 

77.9 
59.8 
18.1 


Mean Wet Bulh Thermometer for the month ... ... ... 60.6 

Mean Dry Bulb Tirermometer iibov^e Mean Web Bulb Thermometer 7.3 
€om])utecl l\Iean Dew-point for the month ... ... ... 54.8 

Mean Dry Bulb Thermometer above computed mean Dow-|)omfc ... 13,1 

Inches. 

Mean Elastic force of Yapour for the month ... ... 0.440 


Troy grain. 

Mean gilt of Yapour for the month ... ... ... 4.85 

Additional Weight of Ya].)our required for complete saturation ... 2.66 

Mean degree of humidity for the month, complete saturation being unity 0.65 


Mean Max. Solar radiation Thermometer for the month 


o 

116.4 


* Inches. 

Bained 4 days, — IVfax. hdl of rain during 24 hours ... ... 0.48 

Total amount of rain during tlio month ... ... ... 0.77 

Total amount of rain bidieated by the Gauge attached to ilie anemo- 
meter during ill e month ... ... ... ... ... 0.65 

Prevailing direction of the Wind,**. ' ■ W.N.WjN.ISf.W.&H.N .E. 


Tint 
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I OUierva timu. 


Af^frAcl v/ the RefSHlfs of the lluurlf/ Sleleoroh^gleiil OLsercaflon^ 
tdhen at the 8itrveffor Genera fa Oj/ice, Calcutia^ 

. in the rnonlh of February 1S70, 

Latitude 1" North, Longitude 20' East. 

Ifeiglitof the Cistens of tlie Stmuiard iiaronieier above the sea level, 38.11 feet. 

Daily lileiuis, Szc. of tlie Observa tions and of the liygroH’ietrkfal elements 
dependent fcltereom 


ItaiijL'e of the barometer 
dll rim? the day* 


.ange or the lein pern- 
ture during the day. 


Indies, j liicdies, Indies. Indies 


1 29.043 30.04.9 : 29.879 ! 0.170 j 68.5 ' 80.2 : 57.0 22 6 

2 ,879 ) 29.902 ! .814 | .348 j fO.O 81.9 i 60.0 i *21.9 

■d .822 j .891 I .703 ; .130 I 73.0 85.5 i 03.5 j 22 <> 

4 .808 I .899 ■ .751 | .1.18 i 74.0 80.3 , 05.0 I 23 ’3 

^ I -731 I .105 ; 7(12 , 80..8 ■ 0S.4 i 18 4 

.833 ; .910 : .782 i .334 ! 75.2 85.5 < 0(5.5 ^ 39.0 

7 .845 I .920 : .793 I .127 | 73.8 . 85.3 ! 03.7 i 2i 0 

ti .881 1 .971 .835 | .136 ; 73.6 , 85.0 ! 05.6 j 19 4 

y ; -*^^52 : .790 i .356 ! 75.5 ' S7.0 . 06.7 i 20 3 

10 .901 .970 I .844 .132 ! 75.7 i 87,0 1 06.5 2o!5 

II, : .928 [ .30,020,.! ... .871, ..149 ..j 75.5 : ,. 80.0 i . 06.2 ■ ■ I9.8 

12 .942 ; .034 | .880 .334 | 76.8 ; 87.8 ! 07.3 2o‘5 

i -004 i .843 ,101 j 77.4 i 88.0 08.2 1<) 8 

34 I .889 , 29.979 j .832 ,347 76.7 i 80.0 i 08.5 17.5 

S5 .949 i 30.053 1 .897 .356 7S.9 82.0 i 07 2 34 S 

16 .923 I .007 ! ,800 .147 73.3 ! 8i.2 1 02;o I 19 2 

7 I .912 20.984 ! .869 .115 71.4 82.5 ! 02.9 19 6 

18 .955 30.025 .<916 ,309 73.9 ' 83.4 02,0 , 21*4 

^d'O * 39.5 

20 .990 .090 : .930 .160 71.0 <S2.0 ’ 02 0 i '’>0 0 

it 2 * 2.8 I 84.5 I 02.8 i 21.7 

of -110 I .941 .109 746 i 85.6 j 64.0 I 21.6 

25 .980 .068 ! .914 ,J54 76.2 i 87.0 ! 06 5 20 5 

26 .985 j ,061 i .923 .338* 77.7 ; 86.8 i 71 0 ! 5*5 8 

27 .963 1 .031 4 .894^ .337 j 78.2 i 88.2 j 72.0 | liU 

28 j .906 I ,040 I .909 .137 1 76.6 ; 87.5 i 68.3 , 19.2 


'^x 


Meteorological Olcerva tion^. 


Abstract of the Besiitts of the Uonrltj Mefeorolofi'iil Observations 
taken, at the Snrvcf/or Generak^s Oj/lcej Calcnlla^ 
in the month of February 1870. 


Daily Meann, he. of tlie Observalioiis jHiO of Ih^jj^rometrical elernenis 
(1 o]>o n (1 e n t 1 1 h‘ i . — (Ji) at I n u r; Lj 
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1 

o 

L>' 

i 0 

fnelie-s, 

,r. 

; T. gr. 

T. gr. 



80,0 

8.5 

53.2' 

I ',15.3 

i 0.416 

j ' 4,60 

.'. 3."05"" 

0.60 

2 

02.0 

8.0 

55,8 

I 14.4 . 

j .452 ' . 

; .08 

■■.02 : 

''.62 

3 



62.7 

1 10.3 

.572 


■,.':'.','"',.2.50 ■■ 

■ .72 
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■':■■" :.'',.77 

6 

80.1 


64.1 

rn2,i'' 
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■"';.:■ 3.45",' 

' .67 
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:■ 7 



.■■'■■■ 57 . 1 . 

k- AmT ' 

7""'.47:5''' 

5.18 


",■.58 
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6.0 

, 61.0 

41.7 

! ' ■ *od7 

6.08 

'.. ,'.2.85"."' • 

.68 

il 

66.2 

0.3 

!-.:D0.7 

-.■■■lost-' 

: .518 

: 5.63 


,60 

10 

: 67.1 

. 8.8 

1 61.1 

■.,„/"14,0 

! '■■.543 

.00 

.61 

■■"6)2 

11 

i 66.0 

1 0.5 

|. 50.3 

','■16.2 ' 

1 .511' 

,56 

i'," ■,.'90'"' 

.: ' '..M' 

12 

h' 66.5 

10.3 

1 59.3 

1 17.5: 

, .511 

... , '*.53. 

.,:4.30 :■ 

■'.' "■■.5,6' 

13 

06.6 

' lO.S 

i ■■ 59.0^ 

1 ,' 'IS.!-. 

.506 

: ^ .49 ,■ 

.'.52 ' 

.65 

It 

67.6 

O.l 

6i.2 

1 ■ ' 15 . 5 , 

..541 ' 

.90 

3.90 

.6> 

15 

63.0 

10.0 

' 55.4 ' 

18.5 

!■ - .449, 

4.89 

'■■^■4,12,''„' 

.54 

liy 

; 6).2 

I 11.1 

■: 51.3 

! 80.0 

,390 

■•■ ,'.2,S' 

.05 ■.'.'. 

.51 

17 1 

60.1 

' 11.3 

51.1 

I 80.3 

.388 

, '.25 ■.'..,: 

1 .10 

.51 

: I8 -:' ] 

00.0 i 

11.0 

■■■50.5 

i 2L.4 

' ,'>380,: 

„ '.',,„.'17'"' 

1 .31 

.49 

10 ■ 

,; ^:65.2 :U 
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59.2 

: . 14.6 

■■■ .. .50'9",' ■.' 

i'"'. 5.56'' ' 

3.42 

.62 

20 1 

GO.l 1 
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■ ,51.4 

i 19.0 

V- ...3'02 ^ 

!,;;4'30;' , 

.95 
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61.2 i' 

10.1 

53.1 

' 18.3 

'..415,' 

.56 

.77 

’.'..55"'., 

■M '' 

61.1 ! 

8.7 

57.1 

i 1 . 5.7 

...475 

5. 19 

.52 

AM> 


68,3 

■■■ s.s: 

60.5 , 

14.1 ; 

; ■; '•.532., '■, 

.80 ; 


.63 

tm- 

65.2 

10.5 

57.8 I 

17.9 ! 

.486 ^ 

.28 

4.23 

.56 

25 

65.4 

10.8 

57.8 .:i 

■ '-18.4 1 

.486 



.55 

28 

67.0 

9.8 

61.0 

'/:'i6.7' 1 

.514 

.85 

'^■'',0',:025';.':'":- 

.58 

27 

60.5 

,:\"8.7- 


14.8 

.586 

6.33 

3.92 

.62 

28 

67.5 

0.0 

61.1 

: 15.5 : 

.543' '' 

5,89 

i:rkkMf. 

.GO 


All tUe Hjgi’omoiriml elemeuts are computed bj^ the Greeuwieb Constants. 


Ihkorohifjical OlsenaiwuB. 
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Ahstracf (he of (lie Honr!// Akfoorol osteal Ohi^ervalio^u 

itikt'/i a! Ihe Hurretjor GeneritP^i 0///6V.% CuIaiUa^ 
i/i Ike Monfk of Fekntar// IS 70* 


ifuurl}' Moans, Sit\ of tlie Obsoririiiions nrif.! of tlie ITygronietrioal ekments 
depeiuleiit tliereoni. 


Hour 


’*0 K ilatpjio of (lie Hnronieiei* 
t ou<*li liour during 

~r.Z^ Hr? liionlh. 


■ . 

rv“N O 


I Range of ill 0 Tempera-* 
tore for eaoli lioiu* 
during the? monili. 


do, i: ■ ' !' 

^ ' ;;\rax\ I 


:\ii 


Diin 


P .3 


Max. ! Min. DiT* 


Mid- 

Lr*1h?s. 

fnelies. 

■ 

Iiiclies. 

IlK'IlCS. 

0 

o 

0 

0 

night. 

29.020 

30.011 

29.793 

0.218 

69.4 

75.7 

63.0 

12.7 

1 

.918 

.OlH 

.790 

.214 

68.7 

75.2 

62.6 

12 6 

2 

,9<J9 

29.999 

.703 

.230 

68-0 

74.6 

62.6) 

12.6 

3 

.uoo 

.993 

. .753 

.2-10 

07.4 

73.S 

01.3 

12.5 

4 

.898 

.995 

.742 

.253 

66.8 

' 73.2 . 

00.0 

33.2 

5 

.901 

30.018 

.749 

.260 

66.2 

72.5 

50.0 

33.5 

6 

.922 

.029 

.757 

.272 , 

65.7 

72A 

58.2 

14.2 

7 

.918 

.0(h> 

.770 

.290 

65.4 

72.0 

57.6 

34.4 

8 

.909 

.(i8{) 

.799 

.287 

67.8 

73.0 

00.6 

12.4 

D 

.99 1 

.107 

.824 

.283 

71.8 

■ . 76.5 

65.0 

11.5 

10 

30.005 

.110 

.830 

■ .274.. 

75.7 

79.0 

70.4 

8.6 

11 

29.989 

.089 

.823 

... 

.200 

79.3 

83.0 

740 

9.0 

Koon. 

.901 

t 

' ,059 

■ I 

.706 

. i 
1 

.263 i 

81.5 

85.0 

76,5 1 

8.5 

1 

,929 ■ 

' .030 

■ .774 

.250 ■ ■■ i 

83.3 

86.8 

78.5 

8.3 

2 

.897 

29.990 

.750 

.240 ■ 

84.5 

88.0 1 

79.7 

8.3 

8 

.875 

.975 

.731 

.244 

85.1 

S8.C) i 

80.2 ’ 

7.8 

4 1 

.805 

.9-11 

.731 : 

.210 

84,6 

88.2 

79.2 ' 

9.0 

5 : 

.809 ■ 

.9-18 

.737 

.211 

83.4 , 

87.0 

78’3 : 

8.7 

6 

.878 

.955 

.751 

.204 

80.1 

83.5 

75.0 1 

8.5 

7 

,892 

.970 

.700 

.204 

76.7 

1 80.5 

71.5 1 

9,0 

8 

.911 

.983 

.782 i 

.201 

74.5 

78.8 

08.9 

9.9 

1) 

.920 

30.001 

.790 

.211 

73.0 

77.5 

07.5 i 

10.0 

10 

.935 

i .018 

.799 

.219 

71.7 

77.3 

06.5 

30.8 

11 

.934 

.013 i 

I 1 

1 

; .798 ■ 

t 

i 

! 

.215 

70.7 

76.2 

65,0 

j 

11.2 


The Mean .H eight of Hio Barometei% as lihe’wise ihe Diy and '^Tet Tidb 
Thermometer Means are derived from the ohsmations made at the several 
hours during the month. 
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Meieomloglcal Olsercafmn-^ 




Absimd of the Resulh of the ITotif/ lleJeoroUgical Ohnenratmi^ 
ialmi at the Sarm/ar aeneraFs Offlee, Caicaiia^ 
iti ihe MO iith of FebTucuif 1S7CI. 


Hourly Monns. or tLe Or,sorv»|[on-» nncT of tl,o HygrcmretricaT eromone^ 

cl^^poiKliMlfc iiliOVCOM '. — { Co}i>}t)Ul(?d..) 
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pq g ! 

fe* i 

1 a 1 
1 

)>;§ ^ 

■ P'^ , ! 


^.3 

4.6 

4.4 
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3.5 
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3.5 

4.5 

7.2 
10.0 
13.1 


54). 9 

69.9 
60.1 
60.0 
60.0 

59.9 
59.4 
69.1 

69.7 

58.8 
58.7 
57.0 


9.6 
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7.4 
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6.3 

6.3 

6.3 

8.1 

13.0 
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22.3 
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Tne ] te &. 
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.621 
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.473 ' I 
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T . gr . 

5.73 

.74 
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.79 
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.69 

.64 

.73 

,50 

.45 

.11 


T-. gr. 

2 J 3 

1.95 
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.47 
.34 
.33 
.31 
.75 

2.95 

4.06 
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.57 
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3 
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e 
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66.2 

66.5 

66.9 
66.8 
66.8 
67.1 

67.9 
67.0 
66.3 

65.6 
64.8 

64.6 


I 15.3 
; 16.8 
I 17,6 
' 18.3 
17.8 
16.3 
12 2 
9.7 
8.2 
7.4 
6,9 
6,1 


f 55,5- 
54.7 

54.6 
54.0 

54.3 

55.7 

59.4 
60.2 
60.6 

59.7 
59.3 
59.7 
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28.6 

29.9 
31,1 
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.71 

.81 

.67 

.60 

.69 


7.24 

.68 

8.01 

7.76 

.11 

5.32 

4.09 

3.37 

.09 

2.83 
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.41 
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All the computed hy the Green\ric-h 



lb I Mills'? 


2 ’< 119.5 ; 
:i 123.3 
4 123.7 
6 1 126.2 

cl 124.8 


8 124.5 

9 126.8 
lo 120.7 I 

I 

llj 125.5 i 

12 126.0 i 

13 126.0 

14 125.0 ^ 


15 121.8 i 

16 120.2 
17 j 120.3 

isl 128.0 


19 121.5 

20 117.0 

21 120.2 

22 121.4 

23 122.0 

24 119.6 
26 125.2 
26 122.2 


Prevailing 

rliroetion. 


S. S. W. A S. 

: s . 

jS. A S. -hv E. 
jSSW.SWASbvE 

i ^ 


7i 127.0 1 ... W.N.W.AS.S.W. 


jS. by E. A S W. I 

Is . W . I 

IS.by W AS.S. W.l 

'S.W.AS.S. W, I 

Is . W. A S. S. TV. I 
:S. TV. I 

IIV.S.IY.ATVWI 


jTT’-.TVbyN.ANTY. 

|TV.]SyTVATVbyl7. 

jS. TV. A TT’". S.TV . 

jVi^ A TV.S.TT^ 

S. A TT^ 

TV. N. TV. 

W. A S.TT'-. 

S. TV. A S.S.W. 
S. S. TV. 

S.S.TV.ATV.N.TV 
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Ai/s/}Yicl of the lieeiilU of the lionet// Meteorohmhutl OhHerraiwta 
taken at the Sitrne/jor Geuerat/H Office, Calcntta, 
in ike mouth of February 187(L 

Mo^^TiTLy IvESULTS. 


In cLe.*?. 

of ilic II-n*oint*tei* for tlie inontli.,, ... ... 29.023 

Finx. of the ]^*nroineter occiUTed at 10 a. at. on t'ho 23r*l, ... Oo.ilO 

20 in. of Use Jiarmnctor oeciimnl at 3 & 4 p. m. on the 5tU. 20.731 

F.vlremr raeae ot i lie Barometer during tlie laoiiUi ... ... 0.370 

of Use dailj^ IJax. Pressures ... ... ... ... 3n.005 

])i{!o ditto ]\nn. ditto ... ... ... ... 20.S03 

Mean dailg range of the Parometer during the inonlh ... ... 0.142 


o 

ItTean Dry Bull) Thennoraeter for the month ... ... ... 74.3 

i\!ax. Temperahsre occurred at 4 p. M. on the 27th. ... ... 88.2 

2J in. Tempera i ure occ'urivd at 7 .4. M. on tlu^ 1st. ... ... 57.3 

T.rfreme range of the Temperature during the month ... ... 30.(5 

i^tenn of tluMiaily .Ma.x. Tem]>erature ... ... ... ... 85.1 

Ditto dit(o IVlin. ditto, ... ... ... ... 65.3 

Mean dallg range 0^ the Temperature during the month... ... lp.8 


Mean Wet Bulb Thermometer for the month ... ... ... G5.D 

Mean Dry Bulb Thermometer above Moan TYet Bulb Tbermonicter 9.3 
Coinputed 2i call I)e\v-poiufc for l.be month , ... ... ... 58.6 

iMeaii Dry Bulb Theriiioraeter above comimted mean Dew-point ... 35,(5 

Inches. 

Mean Eias tic force of Tapoiir for the month ... ... ... 0.499 


Troy grain. 

Mean Weiglit of Tapour for the month ... ... ... 5.44 

j^.dditional Weight of Vapour required for complete saturation ... 3.65 

Mean degree of humidity for the month, complete saturation beiiig unity 0.60 

o 

Mean Max, Solar radiation Thermometer for the month ... 123.0 


Indies. 

Pained no days, — Max. fall of rain during 24 hours ... ... Kil. 

Total amount of rain during the month ... ... ... jyp. 

Total amount of rain indicated hy the Gauge attached to the anemo- 
meter during tlie month ... ... ,,, ... ... IVil. 

Prevailing direction of the Wind... ... 8.W..<feS.S.W. 
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. Obsertations ost some Inbiaf AISTD Malayatt Amphibia am 
Eeptieia,— P. Stoeiczka, 

{Concluded Jromp. 157*) 

BEPTILIA. 

LACERTILIA, 

Fam, Geckotib..®. 

13. PUjclmoon homahce^Aialum^ C r ev,-par*-(Q- ii n th. L cit. 
p. 105). 

This species lias already been noticed by Steindacliner 
from the Hieobars ; it is rare in Tenasserimj and lias also been 
obtained in Pegu by Major Berdmore. In Penang^ it is 
not uncommon. I only got one specimen at the Nancow- 
ry harbour on Camorta, near the new settlement; it possesses 
some peculiarities. — The total length is 6J- inches, the body 
being half an inch longer than the taih It is pale purplish 
brown, ah over mottled and marbled with darker brown, partially 
with indistinct cross bands ; the flaps are purplish fleshy, with * 

^ Since writing these notes, I received a large collection of Amphibia and 
Eeptilia from Penang and the Malayan country east of it, and I hope to 
be able to publish additional information about many species in a subsequent 
number of our Journal. E®’* Stol.j 
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?)iui>shj railier fine niarblings. The Bhiehls on the flaps arc con>si- 
derably transversely elongated, rectangular. There is no flap in 
front of the feninr, hut it is contimioiis behind ; and the thiinib and 
nail on the first toe are a^ather small and semicircular. Above, there 
Is only one row of enlarged tubercles, beginning quite laterally about 
the middle of the belly and continuing on tlie tail ; this is segmented, 
the segments being indicated by cross series of two pairs of enlarged 
-sub-conical tubercles ; 13 upper, 10 lower labials, the lower rostral 
is small, the first lower labials on each side being conspicuously 
larger; the iiiodian pair of chin- shields is considerably elongated 
and forms a suture, nil the chiu-shields along the labials are slightly 
enlarged decreasing in size pjosteriorly ; .scales of belly small in 
about 20 longitudinal series, they are hexagonal; 19 enlarged 
preanal scales in an angular series, only about the 12 median ones 
are partially pierced, the adjoining scales below the angle are con- 
spicuously enlarged, but the scales on the preanal edge itself are 
ver^’' small'; most of the median siih-eauclals are considerably ‘en- 
larged and in rows, but are by no means regularly placed. 


14. Gee/co guttatus^ Baud, (G ii n t h., 1. cit. p. 102). 

This is a well known Burmese inhabitant. It is very common in 
the houses about Eangoon, Moulmein, Amherst &e., and is also 
occasionally met with about Calcutta. Specimens taken in Dacca, 
and piarticularly those from the .Elhasi, hiUs, are sometimes of 
different coloration, and the larger tubercles on the hack vary in size, 
and number. In some speeiniens also, I have not counted more 
than 12 pme-anal pDores, wlnle in others the number rises to 32. 
Still more variable are specimens from the Arracan coast, and tliej 
constitute, as well as the Khasi variety, a local race. Good series 
of these Geckos are necessary for comparison. I am not certain 
whether the Arracan form does not exclusively belong to the next 
species, for unfortunately I have not kep3t many sp^ecimens. 


15, Geclco steMor, 0 ant. (Glint h., 1. cit. p. 102). 

- ■GechoYefreauxUHjtl&v.Hxiw Asiat. Soo , Beiig. xxxiii, p. 516. 

This rare Gecko occurs, as noticed by T h e o b a 1 d (Gatal. Eept. 
Asiat. Soc. Mus., p). 29), also at the Andamans, and sp>ecimeiis of 
J 4 inches of which the tail measures 6 or 6 inches are by no means 
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iineonimoii. It lives on trees ; its general colour is asliy or pale 
Ijrownisli (wltliout tlie green tinge of G, yuttatas)^ with sonie dark 
hruwn markings on the posterior part of the head, tJie sides of the 
neck; the hind feet, partially, and. the tailax^e encircled = with darker 
brownish bands separated by pale whitish ones. This is often a 
sign of iinoiatiirity in other allied forms. The scales or shields on the 
head are very much smaller and more flattened than in G. guttatm^ 
and the same applies to the shields of the chin. On the back, the 
middled series -of enlarged tubercles alternate and are comparatively 
small ; they are separated by a rather broad interspace from the 
adjoining rows of considerably enlarged tubercles ; of these there are 
usually 4 rows on each side (rarely only 3), and particularly, some of 
the innermost rows are enlarged, black or dark brown with white 
tips. On the tail, the two median rows of enlarged tubercles dis- 
appear in about half the length; the other four tubercles which are 
sharply pointed and conical, continue on to the end. 

I have also observed specimens of this sjpecies near Akyab (Arra- 
caii), and lately I saw a young specimen which was caught at Chitta- 
gong,. Thus we may look, out for Geeko sienior.also in Southern and 
Eastern Bengal. 

16. Gecko Cray, (GiintLer, 1. cit, 103), 



The following is a description taken from an apparently nearly 
full grown specimen which I have received, from ■ J ava, 

Alom^ blackish brown, lighter on the head, the front part of 
which has a greenish grey tinge, occiput with two Y form rows of 
white spots, the first being' accompanied in front by a blackish 
edge ; body with six transverse rows of white spots (the third im- 
perfect, not reaching on to the left side), the sixth consists of only 
3 distinct spots situated between the femora ; base of tail marked 
with one central and one lateral spot on each side, not extending 
below, then follow 7 distant white rings, the last being the smal- 
lest, occupying the tip of the tail ; feet spotted white. 

Below, cliin whitish, breast and belly pale marbled with grey, a 
number of dark spots are more distinct at the sides than along the 
centre ; feet marbled like the belly ; tail dark, especially towards 
the end, in addition to the winterings seen above, there is between 
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each of tlie 1st and 2nd, the 2nd and 3rd and the 3rd and 4th one 
large white spot* 

The head is rather long in proportion to the body, coYered 
with small flattened snb-equal granules, slightly varying in size- 
on the posterior part of the body and especially at the sides 
there are 12 longitudinal rows round the body ; one row of su- 
perciliary shields is slightly enlarged, rostral shield large^ followed 
by a pair of supra-rostrals, 16 uppei’-,12 lower labials; ox^ening 
of the ear oviform almost vertical, broader below than above ; 
pre-anal pores lo; total length 5.8 inches, of which the tail is 
2'4 inch; head 0*8 inch, femur 0*4 inch, total length of 0110 
hind limb 1*1 inch. 

I have not met with this species at Penang though it may 
occur there ; the only known specimen in the Port Pit Museum 
is said to have been obtained at Penang. 

17. Fhelmma Andamanense, B 1 y t h (C4 ii n t h., 1. cit. x>. 112}. 

Gecko chameleon, T y 1 1 e r, Joara, A. S. B., 1864, xxxiii, p. 548. 

This is, as Mr. B 1 y t h notes, in form and coloration a close ally 
to the Mauritius Pk Qe^diamm^ di ffering from it by a longer snout 
there are only a few larger shields next to the lower anterior- 
labials, but Iiai’dly as large as in Cepedlamm, 

The tj’pm sjKjcimen has no femorjil x)03:es, and is evidently a 
female, but a row of slightly enlarged shields indicates their place. 
In male specimens an angular row of 28 — 30 femoral x>ores is x^re- 
sent exactly as in the Mauritius species. In Pk Andamanense^ the 
subeaudals are- enlarged ; there are eleven npx^®^’ labials, the two 
last being very small, and 9-10 lower labials. 

JThe geneml style of coloration of both species is much the same,, 
but the short mesial streak, beginning at the nape, ax3X>ears charac- 
teristic of the Andaman form. When alive, the ground colour' 
changes considerably from bright emerald green and a Lduish tinge- 
to almost dark brown bluish, with yeUow, orange and reddish spots 
the lower parts are generally more or less bright yellowish. 

The usual size is five inches, of which the tail measui-es nearly 
one-half, but it grows up to six inches ; it is found also in houses^ 
though usually only on trees wMch were no doubt its natural 
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liabitat before any lionses on tbe Andamans were constructed. I 
did not find tbe species to be common about Port Blair, 

18. Feri^ia Feronii^ I), and B. (G ii n t b., L cit. p. 110). 

19 ^ Cantoris, G ii n t li., (ibidem). 

Tbe former is tbe most common bouse Gecko all over tbe island 
of Penang, along tbe sea coast as well as on tbe top of tbe Penang' 
bill, at an elevation of 2,500 feet. 

Tbe young lizard is brovm, with numerous ratber large round pale 
spots all over tbe body, and eacb labial lias a pale spot. Full grown 
si)eeimens are j)ale asby, sometimes almost white, all over densely 
and very minutely punctated with brown ; some indistinct round pale 
sx)ots are usually traceable on tbe posterior part of tbe bead and 
about tbe sboulders ; there are as a rule no brown spots on tbe 
labials, which are minutely jonnctated like tbe rest of tbe body, 
though tbe ground colour is paler. 

In one specimen, captured on tbe Penang bill, tbe tail became 
injured. It grew afterwards particularly thick, short, with a sepa-- 
rate short appendage above and anotlier below on tbe side, no- 
enlarged shields were formed below, in wbicb character this speci- 
men would agree with P. Cantoris, but it has tbe two pairs of 
enlarged chin shields followed by a few smaller shields on either side, 
peculiar to P. Feronii. 

Tbe former species, characterized by G ii n t b e r, I never 
met with on Penang, it must be extremely rare. But it is- 
found at tbe Andamans, as noted by Theobald (Cat. Bept. 
Asiat. Soc. Mus. p. 30), though also very rarely. Col. T y 1 1 e r 
named it (characteristic of bis particular desire of renaming 
s^jecies) Qecho Harrieti, (Jouim. Asiat. Soc., Bengal, xxxiii, 
548). A specimen presented by Col. T y 1 1 e r to tbe Museum 
is 2*8 inches long, it has thirteen upper, and ten lower labials, but 
tbe last shields of both are very small ; central scales in forty-two 
series ; tbe tail is depressed, and with minute spines on tbe edges of 
tbe front half. Tbe general colour above is a sort of fawn colour- 
with ■’’eddish brown and yellowish undulating transverse bands, 
between tbe sboulders, loins and on tbe tail interrupted by irre- 
gular blackish brown spots ; a Srown band extends from tbe I’ostral 
through tbe eye to tbe shoulder, and is edged above with yebowisb. 
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P. Pemiii is also recorded bj Mr. T Ii e o b a I cl frosn Burma, 
Tlio name Gecko pardus (Journ, A, B., B,. xxxiii,. 1864, p. 547) 
appears to bave been applied to it by Col. T y 1. 1 e r. 

Tile largest specimen of P. Peronii collected was six inclies. In 
some specimens, I find tile' posterior plates on tlie toes are only 
angidarly bent and not perfectly diyided,. wliat clearly indicates 
that tbe distinction between Gecko and Peripia is only of subordi- 
nate importance, and that tbe species included in tbo latter sbouid 
strictly speaking form only a section of tbe former. 

20, Ilemidactylm frenains, S cbleg. (Q- ii n t b., 1. eit, p. 108) 

CUclo clmm and caracal, T y fc 1 e r, Journ. Asiat, Soc., Bengal, 1864, vol, 
xxxiii, p. 547, 

Tliis common Indian species also oeeiirs in Penang ; I only obtain- 
ed it on two occasions, both times on tbe pillars of tbo Torandab ; 
it seems to have been expelled from tbe interior aiiartnients by tbe 
mucb stronger Peripia Peronii, 

It is also found in Burma, in tlie wliole of Lower Bengal, at tbe 
Andamans, where it seems to attain a larger size, and at tbe Nicoburs. 
Tbe thumb and inner toe are always particularly small but with dis- 
tinct claws ; tbe middle portion of tbe back does not usually have any 
enlarged tubercles, but sometimes there are two alternating rows of 
tbein, tbe three rows on each side are, however, pretty constant. The 
tail when reproduced, usually becomes smooth, witlioiit enlarged 
spines. In an Andaman s];)ecimon, the subcaudal plates are very 
considerably enlarged. Specimens from Bangaon have a very cori- 
spicuous broad whitish band ii*oin the nostril eontinuing through 
the eye to above tbe ear; it is bordered below by black. The 
,ijf7icobur specimens are small and have mostly only 36-38 series 
of scales on the belly ; the tbiinib is almost obsolete, but there 
is no other specific difierenco. They were obtained on trees on 
Camorta, near tbe new sottloment, Tbe largest specimen I saw 
is from Moulmein, it measures o-J- inches with tbe tail 3 inches. 

21. IlemidacUjlm maculatns^ I), and B. (Gr ii nth,, h cit. p. 107), 
Qecko Tytleri, T y t I e r, Journ* Asuifc. Soc. Bengal, xxxiii, p. 547. 

This is very common about Moufcnein, Tbe number of upx) 0 r 
labials varies between 11 and 13, tbe last 4 or 5 being as usually very 
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mall;tlie lower labials vary from 8-10, and 9 is the most usual 
number, in the Teuasseriui specimens at leash When the tail is 
reproduced, the spines don’t grow again. The colour is somctimos 
uniform dark brown, sometimes pale with darh spots and broadish 
streaks, which usually have a tendency to arrange themselves in 
5 longitudinal rows on the body. The blackish eye-streak is ae- 
eoinpanied above and below by a light grey or pale yellowish band. 
In the brown varieties, the head above is generally spotted with 
pale. The usual size of Teiiasserim specimens is 4 and 5 inches, 
of which the tail measures slightly more than one half. 

I have also obtained specimens of this s|)ecies near Port Blair 
(Mount Harriette) on the Andamans. 

About Calcutta this Greeko is generally seen inside houses, while 
M Cootm is usually seen on the outer walls. There are, however, 
certainly two cpiite distinct forms which appear to have been 
regarded as Cocimi : The one is a small species rarely growing to a 
greater length than 6 inches, it has some enlarged tubercles on the 
back and the claw on the thumb is almost perfectly obsolete. The 
other species is much larger, but has no enlarged tubercles, and the 
daw’ on the tumb very distinct. I have seen specimens of this 
last measuring fully 1 0 inches, it is during life greenish with distinct 
transverse bands, lighter in front and dark posteriorly. I am now 
engaged in collecting all the Gechotidm about Calcutta and hoj^e to 
be able to trace the differences indicated more clearly. There are 
certainly 4, if not 5 , distinct sj)eeies of Hemidmtykis alone in and 
on our houses ; and perhaps some other genera will be found re- 
]3reseiited. They are extremely useful animals, for they destroy 
a very large number of obnoxious and molesting insects in the 
house, and should always be carefully protected against injury. ^ 

22. Cyrtodactyhis rudidus, B 1 y t h, sp. 

Puellida mhida, B 1 y t h, Joura. Asiafc. Soc. Bengal, 1860, xxix, p. 109. 

„ „ apiid Gunther, 1. cit. p. 118. 

„ „ Theobald, Cat. 1. cit. et anctorum. 

Geclco tigriSf T y 1 1 e r, Journ. Asiat. Soc., 1861, xxxiii, p. 546. 

Body rather depressed, with numerous small and larger tuber- 
cles ; head large in front, covered with equal, somewhat squarish 
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Rtih -granular slueMs : tail round ^ritli larger tubercles near tlie 
base and gradually disappearing towards tlie end wliieli is curled ; 
toes and fingers free, slender with a few sub-tubercular sliicdds 
at tlieir bases, and witb. narrow shields on more than tlie front 
half; claws short but sharply curyed ; ten upper and lower labials ; 
the nostrils are superseded by a somewhat larger shield, and tliere 
are several small shields posterior to the rostral which is rather low 
and broad ; four enlarged chin shields, the lower rostral reaches 
between the first pair; sub-caudals not enlarged. The 
pores are situated in the male in a short fold between the femora, 
tliere are three or four on each side at the internal edge of the fold, 
in the females, this fold is either obsolete, or slightly indicated, but 
the pores are always absent. 

Ground colour above light, or rarely darker, brown with a fleshy 
tinge about the head and with two generally distinct marks, one on 
the nape beginning from the eyes, the other across the shoulders ; rest 
of head on the toj) sx)otted, with some dark .streaks in front and on 
tlie sides ; body dark spotted and striped ; tail when x>erfeet cylin- 
di’ical -with numerous broad blackish rings," somewhat eonfliieiit 
below ; when rex)roduced it is thicker, shorter and of a more uni- 
form brownish color with small blackish spots; below uniform 
whitish pale fleshy, or sometimes even puiplish. The usual length 
of specimens is about five inches, but it grows up to six indies 
and perhaps more, the tail exceeding the body by about one-fifth 
of its length. The sx^eeies seems x^eeiiliar to the Andamans ; I 
found it on trees, but Col. T y 1 1 e r mentions that it also occurs 
under stones where it no doubt searches after insects. 

The above description of the species taken from fresh sx^ecimens 
collected by myself, shews that the character of Mr. B 1 y t h 
Piiellida has to be cancelled, and that w^e have in the x^i'eseut 
lizard a typical Cyrtodactijlm^ as characterized by Gray in his 
Catalogue of Lizards, p. 173. I am inclined to retain this genus 
as distinct from Gymnodmtylm^ wliich it otherwise closely resembles, 
but while the species of this last genus are house-Geckoes the 
Cyrtodactyli are typical tree-Geekoes, and their tail is rounded 
instead of flattened, the situation of the preanal or femoi^al pores is 
also very peculiar and distinct &om Gymnodactylus, 




Having careMly examined my fresk specimens, I was of course 
rolnetaiit to see wliat it may be tliat lias caused Mr. B i y t b. to 
give sueli a diifcrent clmracteristic of liis JPuelhla. On examining 
bis originals tbe deception became clear. Evidently tlie speci- 
mens Iiave been put in very strong spirit, or tbis bad partiaUy 
evaporated, and was refilled witb perhaps double tbe strengtb. 
Tbe skin of all sj)ecimens consequently sbrunk along tbe back and 
on tbe sides, as well as between tbe femoral region, and these 
ridges bad become so stiff and permanent, that it is by no means 
surprising they were taken as natural dorsal crest, and as folds on 
the side of the belly. However, a careful examination of these 
specimens shewed that tbe ridges are irregular, and in some places 
broken up so that there could be not tbe least doubt as to their 
being accidental. In fresh sjiecimens nothing of all tbis exists, 
and the species is, as already noted, a typical Cyrtodactylus. 

In external axipcarance and coloration, C. Tubidiis greatly resem- 
bles Gymn. vaHcyatus^ B 1 y t b, from Moulmein (Gr ii n t b., 1. cit., 
p, 116), except that in this species tbe femoral pores are differently 
situated, tbe tubercles on tbe back and tbe scales on tbe belly are a 
little larger, tbe siib-caudals enlarged and tbe tail dej)ressed, as in 
other Gymnodadyli. 

I do not see Mr, Theobald’s argument — Cat. Kept. Asiat. 
Soc. Museum, p. 32 — where be retains G. mriegatm-^ under tbe 
genus NaidUmiB (vide Gray’s Lizards, p. 169), for it does not 
agree witb that sub-genus in tbe form of tbe tail, nor in tbe posi- 
tion and distribution of tbe preanal pores. 


23. Cyrtodaetyliis affinis, n. sp. PL X, fig. 1. 

Body rather dex:>ressed, covered witb smaller and numerous en- 
larged sub-trihedral tubercles, each of which has 3-5 grooves ; 
shields of bead small, those in front slightly enlarged and flattened ; 
rostral very large, reaching posteriorly to tbe top of bead and 
grooved, a small shield above each nostril but not in contact ; 
ui)per labials 12, very low ; opening of tbe ear moderate, verti- 
cally elongated ; lower rostral very large, sub-triangular, reaching 
backward ; eleven lower labials ; a few of the chin shields next to 
tbe rostral are squarish, very litttle larger than others, but none 
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ai’o elongated ; tke scales of tlxe iDelly are in about 30 longitudinal 
series, all are small, sub-tubercular and carinated ; no femoral 
or preanal pores, nor any enlarged scales indicating tbeir presence 
tbe preanal region being regulfirly flattened ; tail round, witb a 
few indistinct rings of enlarged tubercles near tbe base ; below on 
each side of tbe anus with 2 or 3 large polybedral tubercles, fiu?- 
tber on, uniform scaly, tip curled i no enlarged sub-caudals. Tbe 
toes and fingers are very slender and elongated, and tbe claws very 
small, laterally compressed and sharp. Tbe size of tbe fingers fol- 
lows eacb other as 1, 2, 3, 5, 4, tbe 2nd and 3rd being sub-equal, and 
tbe 4tb and 5tb equally so, tbe thumb is a little more than half tbe 
size of tbe 4tb finger, Tbe toes follow eacb other as 1, 5, 2, 3, 4, tbe 
1st is half tbe size of the 4tb, tbe 2nd and 3rd sub-equal, and the 
4tb slightly longer. 

General colour above pale vinaceous ashy, finely marbled and 
mottled with dark, especially on tbe bead, sides of body and on 
tbe limbs. A V blackish mark on the nape, followed by a black 
spot on tbe neck, then follow five other angular blackish bands 
across tbe body, the first across the shoulders, tbe last between 
the bind limbs ; tail in front with four blackish broad bands 
gradually disax^pearing, and it then becomes almost uniform- 
ly ashy brown. Tbe posterior x)ortion has tbe ax)ioearance, as if it 
bad been rex3rodueed, but tbe anterior |tb of its length is certainly 
original ; lower parts whitish with a sliglit purx:)lisb tinge, 

Tbe general form of tbe body with tbe elongated and slender 
toes and round tail, as well as tbe total absence of femoral x)ore^s 
or enlarged shields indicating them, and also tbe coloration so 
tboroiigbly agree with tbe females of Gijrtoiactijlus nibidus^ that I 
prefer to describe the single specimen, as noted above, rather under 
this genus, than under Gymnodactyliis ; for in C. ruhidus, tbo 
females often have tbe preanal fold perfec% absent and no enlarged 
shield to indicate tbe few |)ores present in tbe male. 

Tbe only specimen I caught between the bark of a large tree near 
^ tbe top of tbe Government bungalow on Penang bill, I bad at tbe 
time, I obtained it, considered it to be Gymnodactylus puIoJieUuSj 
(G u n t b., 1. cit, p. 113) which was also by G r a y (Lizards, p. 173) 
described under Cyrtodactylm^ but differs from that genus in tbe dis- 
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position o£ tlie femoral pores in an angular seines. Tlie coloration is 
quite tlie same in tlie present species as in Gym. ptilchellm of wlii(3li 
Cantor (Jour. Asiat. Soc. B. ■ xvi., 1847, p. 632) says that is 
common in the houses on Penang hill ; unfortunately I never saw 
this last one, though I looked very earefuily after it. The present 
species, differs from this last by the peculiarly carinated scales, 
no enlarged chin shields or sub-eaudals, and apparently more 
slender toes and fingers ; it also has no enlarged femoral or 
preanal shield swhich, Cantor says, are in G> pidchellus^ well 
developed, even in the female, though not pierced. 

Total length 4 inches, the tail hardly less than the body, 

Fam. SciNCiBiE. 

24. TlUqiia carinataj S c h n e i d. 

B’U<p, nifescens apnd G ii n t li,, I. cit., p. 79. 

Blip, carnnatus aiiud Stoindacliner, Eept. Novara, p, 43. 

The brown variety with indistinct pale bands on each side of the 
back, with numerous oblicpiely ascending black streaks, and with 
wlute spots each margined black above and below, is common about 
Moulmein and down the Tenasserim coast. 

The same variety, but on the upper portion of the sides usually 
marked with blood red, is common at Penang and also on the coast 
of the Welesley Province. One specimen from the last locality has 
on either side, a large red orange spot (turning in spirits into 
white), and no small ocelli. It has the vertical posteriorly united 
with the anterior occipitals, and the adjoining shields are also 
more or less eonfiuent,— apparently this part has once been injured. 
The pre-frontal very narrowly touches the rostral, but in other 
specimens, this is quite separated by the supra-nasals. None 
of the Malayan specimens have a distinct trace of a pale band on 
the sides of the back. AH I saw were of the usual size, 12-15 
inches, Steindachner also mentions this species from the 
Nicobar islands ; possibly the specimen, if not well preserved, may 
belong to the next which I believe to be new. 

The largest specimen, I ever saw, is one lately sent to me by Mr. 
Bciepstorff from the Andamans ; it measures twenty inches, 
of which the tail is very nearly twelve inches, this last is more 
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flexible than in any other speeinaen I oTbservecl. The form of tlie 
head and the shields on it are perfectly the same as in other Indian 
and Malayan specimens; the snpra-nasals form a short suture 
behind the rostral ; there are only twenty-six longitudinal series of 
scales, these are large, tricarinate, the middle eariiia being ^Yeaker 
than the lateral ones. The specimen is above uniform, somewhat 
pale brown, paler on the sides towards the belly, and with a few 
indistinct darker spots, fore and hind limbs are above wholly 
sx^otted with white and dark brown ; below yeflowish white, tail 
leaden grey. It is a peculiarly large variety, but exeex^t in size and 
length of tail I can And no other sx^eeific distinction in the 
sx^ecimen. Possibly other specimens when found may exhibit grea- 
ter variations from the typo, 

25. Tiliqua rugifera, n. sp., PL x, Fig. 3. 

Body moderately stout, it and the head somewhat depressed, tail 
nearly one-third longer, sub-cylindrical, very gradually tax^ering. 
Fore-limb feeble, one when laid foiward reaches to the anterior angle 
of the eye, hind limb very nearly as long as the distance betiveen 
it and the fore-limb. The fingers are comparatively slightly 
developed : the thumb is moderate, shortest, the fifth finger about 
twice as long, the second very little longer than the fifth, and the 
third and fourth are sub-equal. The inner toe is the shortest, the 
second is double the length, then comes the fifth, then the third 
and the foiuth is longest, being fully one-fourth longer than the 
third. Toes and fingers are slender and x^rovided with small, moder- 
ately curved claws. 

The rostral is broader than high, just reaching the top of the 
head ; the pre-frontal forms a very narrow suture with it, as w^eU. 
as with the first pre-ocular on either side, and with the vertical, the 
larger sides between these narrow sutures being somewhat concave ; 
post-frontals separated, on the side in contact with the tvro loreals ; 
vertical elongated, tapering posteriorly, but terminating- with an 
obtuse angle ; four supraciharies, moderately elevated, the fourth 
multicarinated and below followed by small shields ; five occipitals, 
the first two narrow, forming a suture behind the vertical and 
sem^cely reaching further posteriorly than the angle of the eye, 
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median occipital broadly oval, small, posterior occipitals very large. 
A rather elongated snpra-nasal; nostril large, round, extending alnlo^st 
over the entire height of the nasal ; two loreals, the posterior being 
much the larger one, tlmee small upper and two soniewliat cfilargod 
inferior ante-oculars ; lower eyelid scaly ; seven low upper labials, 
the fifth is the longest, situated below the eye ; ear moderately 
open, its inner edge with minute tubercles ; lower rostral moderate, 
the shield next j)osterior to it small, single, followed by two diver- 
ging pairs of chin shields, very little larger than the rest ; seven 
lower labials ; preanal edge occupied by scarcely enlarged 
scales ; sub-caudals single eonsxeicuously larger than the row of 
smooth scales on either side. Scales in twenty-six longitudinal 
rows round the body, large, the upper and lateral ones strongly 
five earinated, the carinae continuing very distinctly on the scales of 
the tail, giving the lizard a very ornamental btit rough a 2 >X)earance ; 
twenty-three transverse rows of scales between fore and hind hmb j 
eight longitudinal rows of smooth scales on the belly. 

Colour above and on the sides dark brown, x>aler on the head, up- 
per labials yellowish, a greenish iridescent narrow streak extends 
from the suiuaciliaiy edge on each side of the humeral region x)oste- 
rioiiy, another similar strix)e begins at the end of the upper labial, 
both are margined with blackish brown, and nearly entirely dis- 
a];)pear in about the middle of the body. There are besides two 
narrow longitudinal darkish stripes observable along the centre of 
the back, but they remain very indistinct ; very few of tho lateral 
scales are edged with greenish. Yellowish white below, with a 
greenish iridescent tinge, especially consificuous on the sides of 
the neck and of the belly. 

The more dex)ressed and triangular head, smaller number of scales 
which are five earinated, and the differences in the frontals and colora- 
tion readily distinguish this species fi’cm Y, carinata^ S c li n e i d. 

I have only obtained a single specimen of this beautiful species 
on Camorta, (Nicobars), in the forest near the new settlement ; it 
measures 4-Jth inches, of which the tail is 2|th inches. 

Steindachner (Novara Beptilien, x>. 48) describes from 
the Nicobars an Maprepes maerotis:^ F i t z., which ax)pears to belong to 
the sub-division Mqjrejpis^ and is entirely distinct from the present 
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species. I liave not as yet been able to obtain it from tbe NicobarSj 
blit I liave little doubt that Oapt. E xi n d e 1 1 x\dio lias taken a very 
great interest in the Eeptile fauna of those islands will be successful 
in his endeavours, 

26. Tiliqua olivaGeUy Q- r a y (G ii n t h., L eit., 13. 80). 

Steindaehner already notes the occurrence of tliis species 
on the Nieobars. It attains here the full size as at Penang, 
The specimens which I obtained from Camorta are of a uniform 
brown colour above, paler on the sides, greenish olive below, with 
some dark irregular spots along the lower labials, and an indistinct 
pale band along each side of the root of the tail ; the edges of tlie 
eyelids are yellowish white. 

The longer snout, smoother scales and very small opening of the 
ear readily distinguish this sx^ecies fi?om T, carinata^ S c h n e i d. 

One of the specimens, measuiing a little above eight inches, has 
twenty-eight long rows of scales, the other somewhat larger (with 
the body foiu' inches, the tail being nearly 5) has only twenty-sis 
rows of scales, and all the shields behind the occix)ital have grown 
together into one large shield, having evidently once been injured. 

27. Mabouya Jerdoniana, n. sp. PL X, Pig. 4. 

Habit moderately slender with a sub-cylindrical body, conical, 
somewhat depressed head and long tail, it being nearly one-third 
longer than the length of the body. One fore-limb, when laid 
forward, reaches a little in front of the eye ; the hind limb is very 
nearly equal the distance between it and the fore-limb. The thumb 
and inner toe are the shortest ; the second finger is double the 
length of the fii’st, the fifth is sub-eqnal to the second, and the 
fourth is about one-fifth longer than the third. The second 
toe is fully twice as long as the first, the fifth distant, situated 
at the base of the sole and very little shorter than the third, but 
the fourth is one-fourth longer than the third. The iDalin and the 
sole are well develox^ed and flattened, below covered with numer- 
ous sub-equal granular scales ; toes and fingers are covered above 
and below with one row of transverse |>latGS, the latter being con- 
siderably narrower than the former j claws moderatly curved and 
very sharp. 
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Eostral large, obtuse in front, forming a narrow suture witli tlie 
pre-frontal, wMch is contracted on eitber side and posteriorly ; 
posterior frontals form a very narrow suture ; vertical, ratlier small, 
rectangular in front, and posteriorly reacMiig to about tlie middle 
between tlie eyes ; seven supraciliaries, prominent and strongly 
arclied, but tbe siipraciliary edge itself is formed by about ten smaller 
scales ; occix3ital sub -ciiiadr angular, narrowly truncate in front, witli 
concave front sides, broadest and angular below tlie middle, and 
slightly emarginated jiosteriorly ; it is followed by several large 
post-occipitals, some of the temporals being also enlarged ; one 
narrow, elongated supra-nasal on each side ; nostril large, rounded ; 
2-8 loreals and 4 ante-oculars, the two upper ones being smallest j 
8 upjier labials, tlie sixth largest, situated below the eye, 8 narrow 
lower labials, the shields adjoining them being considerably enlarged, 
and the first cliin shield is single and largest ; lower eyelid with a 
large transparent disk j ear rather spacious, rounded without any 
percex^tible spines or granules. Scales round the middle of the body 
ill 37 longitudinal series, and there are about 60 transverse rows of 
scales between the fore and hind limh. The scales on the sides are 
only a little smaller than those on the belly and on the back ; all are 
smooth, but with the lens many of the dorsal scales are seen in 
reflected light, very slightly longitudinally grooved. A series of 
eight scarcely larger scales forms the preanal edge ; sub-caudals 
eonsx>ieuously enlarged. 

Colour uniform, iridescent brown above, most of the scales with a 
large pale spot, and an indistinct pale band running from the naxie 
on each side of the back and disajipearmg on the tail; below 
uniform yellowish white, leaden grey on the tail. 

The only sjiecimen figured was captured by me in a small tenijile 
on the little island Palo Tickos, situated just to the north of Penang 
island ; a few other specimens, I saw on the shore, hut they escaped 
in crab holes under the refuse thrown out by the sea. A very 
similar, or the same species, I have also observed on one of the 
small islands near Singapore, but was not successful in capturing it. 

The Penang specimen is inches, the tail measuiing 4, the 
posterior half ax>pears to have been once injured, as the sub- 
caudal scales become rapidly much narrower, but oecujiying nearty 
the whole width. 
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I tliink Fitzinger’ s genus Mahouya skouid be accepted 
as emended by Gray (Lizards, p. 94), taking the West Indian 
J/. ayilis as type* It seems to form a very good natural group, 
apparently geiierically distinct feoin Uuprejm, as restricted. The 
type of W i e g m a n n s Mmeees m according to Peters^^ Semens 
painmentatiiSj Geoff., and is the same as Flestiodon of D uni. and 
B i b., tberefore Malouya (as ebaraeterized by G r a y) cannot bo 
taken as subgeneric of Eumeoes. 

28. Minidia maetdata, Bljih.} s’p, 

Lissonota maculoM, B ly fcli, Journ, Asiafc. Soc. Bengal, 1853, xsii, p. 653, 
maeviafa, apnd G ii n t li e r, 1. cit. p, 81. 

Eimilia maculcLta^ a,pnd Theobald, Cat. Bept. Asiat. Mus. p. 25. 

Head rather short, sub-trigonal with an obtuse snout, rostral 
reaching far back to the surface of the head, the pre-frontal forms 
a suture \Yith it and with the vertical, the post-frontals being 
rather small and widely separated,* five supraciliarie»s, rather 
tumid ; vertical, considerably narrowed posteriorly, almost termina- 
ting in a point, followed with the regular two pairs of occipitals, the 
hinder separated by an elongated sMeld ; nostrils lateral at the 
base of a single shield reaching to the top of the head and bent 
over the canthus rostralis ; fifth lower labial below the orbit, near- 
ly as large as the sixth, which is often followed by a seventh 
small labial ; two large loreals followed by two small sMelds 
superseding a single large one in front of the eye ,* eyelids scaly ; 
opening of the ear elongately oval, vertical, rather large, with no 
sjanes in front. 

There are 34-38 longitudinal series of scales round the middle of 
the body, and about 96 scales in one row between the front and 
hind leg ; six pre-anal shields, the middle pair the largest and 
elongated ; subcaudals enlarged. Pore foot when laid forward very 
nearly reaches the eye in some specimens, in others, it reaches even 
as far as the front edge of the eye ; the hind-leg in some does not 
reach the axil, in others it does ; as a rule, young specimens have 
longer limbs than old ones ; the third and fourth fingers are sub- 
equal, the third being sometimes very Httle longer ; the fourth toe is 
^ Monat* Akad, Berlin, 1864, p. 48, 
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very long and slender, about two-fiftbs longer tlian the third ; thumb 
and inner toe are very short. 

Brownish olive above, usually with two series of small black 
dots along the middle ; sides with a black band above, commeneing 
at the rostral, either uniform, or sometimes provided with white 
spots and margined above and below with an indistinct pale 
streak, continuing as a grey hand with undulating margins to 
the tip of the tail ; the lower half of the sides is in young speei- 
mens yellowish and spotted with black, as are likewise the upper and 
lower labials and the sides of the neck; in full grown specimens all 
these parts are densely marbled with blackish grey, the spots having 
become more or less confluent ; the rest of the lower parts uniform 
wdiitish ; the tail is in old specimens sometimes spotted with black ; 
the legs appear to be above always spotted or marbled with 
the same colour. 

I found this species very common at Martaban near Moulmein, 
but I scarcely observed a single specimen soutli of Moulmein, nor 
does it aj^pear to extend further south into Welesley Province. 
T h e 0 h a 1 d says that it is very common in the forests of Pegu. My 
largest specimen measures Of inches, of which the tail is 4 inches ; it 
is proportionately longer in young specimens than it is in old ones. 

The species is very closely allied to JH. indtca^ G- r a y, {Umieces 
indicm apud G ii ii t h © r, 1. cit. p. 89, non Mocoa Sihimensu, B 1 y tli), 
and I have given a detailed description of the former simply for 
the purpose of a close comparison of the two, for they may possi* 
bly turn out to be identical, the only appreciable difierenee of 
B i y t h species from that of Gray, as i^eeorded by G ii n t h © r*, 
being the larger number of supraciliaries and of the transverse 
series of scales between the front and hind limb. Are the latter 
really in such a small number present in M, hidim as noted by 
Gunther? If not, the two could scarcely be specifically different, 
and if the locality of the Oumingian specimen from Ningpo be 
correct, the sx3ecies would after all seem to possess a wide geogra- 
phical distribution. 

JZ. maculata also occurs at the Andamans, though it is rare there* 

29. Biopa lineolata, n. sp., PL X, Fig. 2. 

Body very slender and long, almost of equal thickness through* 
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out, sub-cylindrical or slightly depressed ; tail half an inch, longer 
than the body, becoming very gradually thinner, till it terminates 
into a sharp point ; feet moderately elongated and slender : fore foot 
nearly equal the distance between the rostrum and the ear, the 
thuinh very small, the second finger is somewhat longer than the 
fifth, and both are shorter than the third and fourth which are sub-' 
equal, the third being slightly longer ; the claws are moderately 
curved and very sharply pointed ; the length of hind limb equals 
the distance between the axil and the eye ; the toes follow each 
other in length as 1, 5, 2, t3, 4, the last two being snh-equal and 
the second about half the length of the fourth, the claws are 
equally sharp as on the fingers. Opening' of the ear moderate, 
rounded, with smooth edges. 

The snout is rather short and obtuse ; supra-nasais form a suture 
behind the rostral ; anterior frontal occupies the whole breadth of 
the snout, and forms a vei'y narrow suture with the vertical, just 
separating the post-frontals from each other ; vertical, long, gradu- 
ally attenuating posteriorly ; supra-orhitais five, the last very small, 
somewhat tuntescent; occipitals four, the anterior being united, 
and the one folio wing it is rather small and triangular ; upper 
and lower rostral s are large, obtuse ; two loreals, the anterior 
smaller than the posterior ; seven upper labials, being rather large 
and higli, six lower labials, elongated and very narrow ; first chin 
shield single, followed by two pairs of somewdiat enlarged shields, 
having a sinall one between them ; pre-anals very slightly enlarged. 
Seales smooth, transversely elongated and hexagonal, in 24-25 lon- 
gitudinal series, and there are 60-65 scales in one row hetw'een 
fore and hind limb. The lower eyehd is scaly, but the scales are 
broad and more transparent in the centre than at the edges. 

Colour greenish iridescent brown above, with an almost continuous 
series of small dark biwn dots on each side of the back, beginning 
at the nape and margined above and below by a pale line ; the centres 
of all scales above and on the sides are paler than at the edges, 
and form straight longitudinal lines j below whitish with a vinaceous 
tinge and distinctly reddish on the tail ; tlie sutures between the 
labials are darker than the shields themselves. 
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I liave obtained two specimens at the old Portuguese sottieiooiit 
of Martaban, opposite to Monlmein ; the specie>s does not seem to 
be common. The larger specimen measures Sh inrlies of wJiich 
the tail is 2 ; tlie other is only 21", of which the tail is very nearly 
If inch, its head is considerably shorter and the snout more obtuse, 
than that of the larger specimen. 

I consider Hiopa to be a good distinct genus, or sub-geiius, 
particularly characterized by the slender form of its body and 
feeble limbs. The present species apx^ears very closely allied 
to E%m, Bovmngii^ (Griinther, L cit., p. 91,) but this one 
has twenty-eight longitudinal series of scales and only thirty 
transverse series between fore and hind limbs \ the scales must 
be, therefore, much longer, as Gr ii n t h e r specimen is in 
measurements ecjiual to the larger one from 3^^a^taban. Another 
allied form is Riopa anyuma, Theobald, (Burmese E,ept., p. 27 
in Journ. Linn. Soc,, London, Yol. X, Zoology), but this again has 
much shorter limbs, the hind one being “ as long' as from snout to 
ear, fore-limbs a trifle less,” while in the present species the fore- 
limbs are considerably shorter than the hind limbs and the latter 
prox)ortionately longer ; the colour oiangumaif^ also uniform brown 
above with no markings.” The number of scales &e. is not men- 
tioned by T h e o b a 1 d, but even with the few differences noticed, 
it would impossible to regard them as belonging to one and the 
same species, though both come from the same region. T h e o- 
b a 1 d in his Burmese Catalogue (p. 2G) says of E, Bowringii^ as 
having been captured at Thaiet-mio. The specimen, he states has 

a minute lobe in front of the ear” and an inconspicuous white 
streak from the eye down either side of the hack, bordered below 
’with black.” These characters also don’t agree with those of 
the species here described, but perhaps they do not exclude the 
j>ossibility of either one or the other of Mr. Theobald’s 
sj^ecimens being identical with R- Umolata. 

Earn. Aoamib^.. 

30. Calotes mystaceuSf D. and B. (Gi ii n t Ii., L cit. p. 141). 

The peculiar coloration of this species has been noted by T lieo- 

b a I d in his Cat. of Eept. in the Asiat. Soc, Museum, p* 36, and in 
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that of Burmese Eei^tiles (p. 33 in Ext, fromYol. Xof Jonrn. Liiiii, 
Soc., London, ZooL). Male specimens wlien in breeding season luive 
tlie lo'wer labials, and tbe wbole of tbe sldn and tliroat beaiitifiil-> 
ly blue black, tlie latter conspieuonsly mixed witb red. One specimen 
from Moiilmein (measuring 12| inebes of wMcb the tail is S J) lias 
the crest high on the neck, but it becomes almost obsolete in half 
the length of the body ; scales in 52 longitudinal series round the 
body. The largest specimen I meastured was 16 inches total length, 
and it may even attain a larger size, though I never saw one of 24 
inches, but it is no impossibility, as wMeh Mr. Theobald 
appears to regard ii n t h e r ’ s cpiotation. 

That the crest almost totally disapxiears at half the length of the 
body is, I find, of common occurrence in Burmese s^iecimens which 
I possess from AiTaean, Bassein, Eangoon and Moulmein, and the 
throat seems to become blue in males and females, duriiig the sum-' 
mer season at least ; in the males, however, the red colour on the 
throat is prevalent, while it is almost wanting in the females. 

Young specimens,, four and five inches in length, have the head 
very short,, tliick, the centre of the occiput with a large jalja-te sur- 
rounded by a few larger scales ; the head has numerous dark cross 
bands, which on the body are somewhat more distant and angular 
these specimens look so different that one WTiuld be inclined to regard 
them as belonging to a totally distinct sjpecies. 

Down at Penang, the Welesley Province and Singax3ore I have 
not met with this sj^ecies, it seems to be there rex)laced by Bron- 
chocele cristateUa. 

In M 0 u a t ^ s Advent, and Ees. among the Andaman Islanders 
(Loud., 1863, ];>* 365) Blyth states that this species has also 
been received from the Nieohars. Its oceuiTenee is by no means 
imx3robabley but I have not received it from there, nor can I 
find a specimen of that species from tlie Nieol)ars in the Society’s 
collection. 

31. Bromhocele crutatella, K uh 1, (G- ii n t h., 1. cit. p. 138). 

During live the prevalent colour^' is bright green, but the changes 
are almost quite as varied and instantaneously effected, as in a 
^ See also Peters in Monathsb. Berlin, Akad. for 1867, 
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Olmmeleon. Tlie dorsal row of scales is in ail appreciably enlorged. 
The labials are often black, and there are various black spots ronnd 
the tympamim, and the sides of the belly or often parliaily or sfuac- 
tinies wholly black. In one .specimen from Java, tliere are yoIIo^r- 
ish bands across the back as in B.jnhata. The tail isnsiia’ily liglit 
greenish or reddish brown, on the anterior half with some distinct 
whitish irregularly black-edged rings. There are also very coinnionly 
two small black spots on the top of the head, some distance behind 
the rostrum. Specimens from the Wellesley Provinco, Penang and 
Java have 38 — 40 scales on each side. 

32. Bronclioeeh moluceana^ Less. Peters (Berk Akad. 1867, 

p. 16) considers this species as distinct from crisfaiella. One speci- 
men from Singapore apparently belonging to this species has 
only 32 lateral rows of scales, but these are of perfectly the same 
small size and general character, as in cri/staiella from Penang. 
The specimen measures 16 inches, of which the tail is 134* inches j 
the colour is uniform bright green, the orbit, the extreme margins of 
the labials, the tympanum, a spot behind the same, and the whole 
of the sides black ; brow’iiish. There is no 

difference in the shai^e of the head, or in tlie form and character 
of the scales on it and on the body from erijstatclla. 

S t e i n d a e h n e r (Eex)t, Nov., p. 27) mentions 2 specimens of 
B, cristaJella ii:oTa Nicobars, possessing 29 — ^31 rows of lateral 
scales j these would very closely correspond with the Singapore 
form of B, mioliwcmia. 

33. Broncliocele julata^ D. and B. (G iin tli., L eit, p. 139). 

A large specimen from Java is bright green with the orbital 
skin, edge of the tympanum, and the labials black ; a yellow- 
ish elongated spot below the tympanum, five narrow cross bands of 
the same, colour on the- body, the first and last being between the 
fore and hind limbs ; tail brownish. 

A variety apparently of this species occurs on the Nicobars. I 
received from Camorta four specimens, each about 18 ineixes long of 
which the tail is 14 inches. The general form of the lizard, nuniher 
and size of scales, form of the crest and the two enlargcHl rows of a 
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few scaIe^s beliiiicl tlie eye are perfectly identical witli tliose of jiihata^ 
but all four spoeiinens have tlie head more depressed and the snout 
longer and soniewhat narrower, than is the case in the J ava specimen 
which I have for comparison. The upper labials are ten in the 
Nicobar and only eight in the Javanese siieciinen ; the up];)er rostral 
is also much larger in the former than in the latter. Still considering 
all the other more important characters in a species I can regard the 
Nicohar form only as a variety of the Javanese one. 

All Nicohar specimens are bright green, some of them bright 
yellow on the head and neck, the occipital skin, tyinpaiiiim and 
sometimes a spot on the top of the liead behind the restrum are 
black ; the gular sack briglit brick red apparently in the male, and 
about four-fifth of the posterior portion of the tail is reddish brown. 

Was the Pondicheriy specimen, of which I) ii m. and B i b r o n 
speak, not received from the French Missionaries on the Nicobars 
through some friend in Pondicherry ? 

34. Tiaris mlcridata^ B 1 y t h, (G 11 n t h., L cit. p. 151). 

Su'd. Oortjpho'pUylax Maximiliani, F i t z. apud S t e i n d a c li n e r, Novara 
Kept., p. 30. 

This is an extremely variable species both as regards scales as 
w^ell as coloration. The scales on the top of the snout are usually 
somewhat enlarged, and the median ones form a short carina ; the 
eanthiis rostralis is sharp and continues on the supraciliary edge. On 
each side of the oeciinit, there is a group of large scales, and some- 
times a distinct group in the middle betw'een both. Irregularly scat- 
tered polyhedral scales are often found all round the tympanum, but 
tlie}’^ are scarcely in two specimens identically placed. In some large 
spe<‘imens there is one or tw^o between the eye and the tympanimi, 
one large one aljove it near the crest, and two somewhat smaller 
ones nearer the tympanum, one or two are situated behind, and one 
oceasionalty below. In young specimens these polyhedral scales are 
less numerous and sometimes reduced to but three. The centre of 
the tympanimi is always hardened. There are eight or nine low, 
Carinated upper labials, and generally 9 or 10 lower labials, similar 
in form to the others. 

The scales of the body are very small, about 40 — 50 in a transverse 



181 


1870.] Indian and Malayan AmpMlia and leptllla. 

series on eaeli sidej intermixed with some large ones. In some 
specimens, tJie larger scales are . -only very few^ in others they are 
scattered irregularly,, and again, in' some, they are partially arrango/l 
in regular loiigitudiii.al rows, and distinguished besides by a blade- 
ishmark on either side of each scale. Nearly in all speeirnens, there 
are some enlarged tubercles near' the base of the tail; the ventral 
scales are in from 18—22 longitudinal rows .; the' suhcaiidals are in 
two rows, very sharply carinated.' In young specimens, the nuchal 
crest is only indicated by a row of sHghtly enlarged scales, in old fe- 
mcies it is still very small, but in the old males it is more developed, 
being considerably higher than the dorsal crest which continues 
to the end of the tail ; this last is considerably compressed, entirely 
resembling in this respect other species of Tiaru, There is a wtdi 
developed gular sack in male specimens, and a distinct shoulder-fohl 
in all. The, extremities and . tail ;■ are- very long ; the fore limb is 
about as along as the distance between it and the hind limb, and 
the latter when laid forward, nearly reaches to the end of the snout. 
..The thimih is the shortest,, then -comes the .fifth finger which is half 
the length of the fourth, then the second, and the third and fourth 
are suh-equal, the last being slightly longer. The tai^sus is very 
elongated, the first toe very small, the others follow each other as 
2nd, 5th, rSrd, 4th, the last being remarkahly long. 

Color variable. Young specimens which always have the head 
remarkahly short and blunt, are greenish ashy brown with numer- 
ous dark brown spots above and dark cross bands on the head, 
one spot in front between the eyes being especially eonspiciions. 
Other young specimens and females are m.ore uniform greenish, 
but' almost always with some dark stripes in front of the shoulder. 
Male specimens are variously reticulated and o].dicpieIy striped 
with dark brown on the sides, the light interspaces being varie- 
gated with yellow and red ; sometimes the wdiole l)ack along the 
centre is purplish red, and the gular sack in the male is also 
reticulated with reddish, yellow and black. The red and yellow 
colours fade aw'ay very soon after the death of the animal. Nu- 
merous short blackish streaks always radiate all round from the 
eye ; the labials are either dark spotted, or sometimes wholly 
blackisli hrowm ; the tail in encircled with broad dark bands. 
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Mj largest sx^eeimen measures 15 inelieSj of wliieli tlie tail is 
aljoiit 3 i indies. 

Tliis is a true arboreal lizard, tolerabty common at tlie Andamans, 
and very common at the Nieobars, I foimd the jungles on Nancowry 
and Oaniorta swarming with specimens. They are extremely cyiiiek, 
and almost witliin a moment after they were first noticed they are 
again seen some twenty or thirty feet high iiX)on a tree ; and ^dien 
followed uj) they do not hesitate to leap from one tree to another. 
'Without shooting them it is >scarcely j)Ossibie to ];)i’ociu‘e a speci- 
men. I obtained more than a hundred sx^eeimens from the 
Nifiobars alone, thinking tliat there may be a xmssibility of tracing 
some xiermanently distinctive characters in the Nicobar form, but 
they ail xn*oved identical with the Andaman sx^ecies which was first 
described by Mr. J3 1 y t h from Port Blair. There cannot be the 
least doubt of the two being the same, and I cannot even see any 
real generic distinction from Tiaris^ as emended by Gr r a y. Fitz- 
i n g e r ’ s name Oorypliophylax must, therefore, be considered as a 
synonym of the former. 

35. Draco volans, Linn, (G ii n t h., 1. cit., j)- 124). 

This species ax:)pears to he more common in the jungles of the 
Wellesley Proviiico and near Malacca, than it is on Penang itself. 
Cantoris description of the colours is excellent, the metallic 
bronze brown hue of the live lizard is wonderfully fine and brilliant. 
The black sx)ot between the eyes ax3x>ears quite constant, at least in 
male spoeimens. I only observed the giiiar sack to be uniform yellow, 
the lateral appendages and the throat are very pale or almost quite 
wdiite and dark sx^otted. Limbs and tail are brown banded. 
There is behind the large rostral sMeld, a short longitiidiiial sharp 
ridge distinct, dividing in two, one branch leading to each eye. Be- 
side the enlarged tubercular scale above the posteroirpart of the orbit, 
there are 3 — 4 enlarged flattened scales x>laced in one row behind the 
orbit, and two small spines are above and one beldnd the tymx)a- 
num. In moKst of'the sx^eeimens there are also some larger spiny 
or tubercular scales conspicuous on the sides of the neck, as if 
indicating lateral crests which appear to be fully developed in 
reticzdatus^ G ii n t h. 
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OPHIBIA. 

ToBTEicm®. 

36. Cylindroplm (Griintli., L cit. p. 179). 

I liave obtained specimens of this sx3ecies from the hills north- 
east of Mandalay in npj^er Burma ; it has already been record- 
ed from Pegu by Mr. Theobald. The snout is sometimes con- 
siderably shorter in young specimens than it is in old ones and, 
therefore, its length in pro|)ortion to the width between the eyes is 
not a very good character for specific distinction, when compared 
with G» maculatm. 

Ram. CoLUBRiDiE. 

37. Ahlahes melanocephalm^ Gray (Giinth., 1. cit, p. 229). 

I caught a specimen of this interesting species in the (so-called) 
botanic garden at Singapore. It measures 17f inches, of which 
the tail is 7 1- inches, a remarkably great length of the tail for an 
Ahlahes I Ventrals 155, subcaudals 99, the last being as usually 
single, very much elongated and x^ointed. The distribution of the 
shields of the head x^erfectly agrees with G u n t h e r ^ s descrijj- 
tion, and so does also the general character of colouring. The 
head is black, minutely heckled with white above, the ux)per labials 
white spotted with black at the lo'wer maj*gins and at the sutures ; the 
white band continues a little beyond the gape, but is interrux)ted by 
a black spot on the 10th labial. The anterior half of the body is 
above browmish, the posterior blackish ashy ; a X->ale brown somewhat 
indistinct band begins on either side of the hack, behind the black 
collar, and is marked by a series of quadrangular equidistant black 
spots ; it becomes a little more whitish on the posterior part of the 
body, and then the spots disappear. Lower parts whitish throughout; 
chin checkered with dark, each ventral with a black spot on either 
side ; the spots, beginning to appear on the lower part of the neck, 
are first very small, increase gradually in size, until they form 
on the ]>osterior part of the body a very distinct continuous strong- 
ly serrated black band. 
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38. Ahhibes Bappi% G ii n t h. e r., (1. dt. p. 226). 

A fine specimen was obtained by my collector in tbe neighbour- 
hood of Simla, It measures 23 inches of which the tail is 5 inches ; 
ventrals 196, siibeaiidals 67 1 uniform dark bronze brown above, 
yellowish wliite below, and on the lower part of the upper labials ; 
chin and throat olive tinged ; loreal small, nearly twice as long as 
high ; temporals 1 + 1 + 2, the first veiy long, the others much 
shorter. 

39. Allales eollaris^ Gray, (G ii n t h., 1. eit. p. 228). 

This species appears to be rather rare in the low hills about 
Simla. One specimen obtained near Subathoo ineasimed 22 J inches, 
of which the tail is 7f inches j ventrals 184, anal bifid, siihcaudals 
113. General colour above greenish olive, head spotted with black, 
a short indistinct cross black band at the anterior- another near the 
posterior end of the vertical^ a third eui*ved one at the end of the 
occipitals j collar broad, black, edged with yellow^ posteriorly ; the 
black spots forming the dorsal series on the fore part of the body 
very small, almost obsolete j tad with three blackish longitudinal 
bands ; upper labials yellowish spotted with black, as is likewise the 
chin and partially also the throat. Lower parts dirty greenish white, 
purer posteriorly, each ventral and suhcaudal with a black spot at 
the base forming a more or less continuous black streak. 

The species also occurs near Darjeeling and in the Khasi hills, 

40. Ablabes Meobariensis, n, sp. PL XI, Pig. 1. 

Body slender, head not distinctly separated from the neck, de- 
pressed, obtuse in front, scales smooth, in 17 series, ventrals 189, 
anal bifid, subcaudals 87. Eostrai low, wide, not reaching to the 
top of the head, two pairs of frontals, anterior broader than long, 
about half the size of the posterior; vertical suhtrigonal, large, 
with a very short point in front, and rapidly contracting posteriorly, 
somewhat longer than the supraciliaries ; each occipital about one- 
fourth larger than the vertical, and extending anteriorly as low as the 
lower postocular ; nasals in two shields; loreal united with the 
postnasal of which only a trace is visible on the loft side, on the 
right side the postnasal is totally suppressed ; x>reocular one, large, 
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B<| iiarisli ; postoeulars two, small ; seven ii|)per labials, tlic third and 
fonrtli enter the orbit, the last is the largest ; temporals 1 + 2 + 
y on the left, 1 -f on the right side. As usually in this sec- 
tion of Ahlahes the upper parts of the upper labials are apt to be 
detached from the larger body of the shields, and form additional 
temporals ; the first pair of lower labials forms a suture, and is fol- 
lowed by two x^airs of subeq[ual chin shields. Each maxillary 
armed with 14 small suheq^ual teeth. 

Anterior half of the body reddish brown above, |)osterior blackish 
grey. Head above blackish, the three first labials with yellow sx>ots, 
a short broad yellow streak extends fi’om behind and below the eye 
X)OKsterioiiy to the angle of the mouth ; collar black, margined on both 
sides with an interrupted yellow band, of wliich the anterior is the 
more distinct one ; an indistinct series of blackish grey dorsal spots, 
almost forming a dark undulating band ; sides of the body marbled 
and freclded blackish grey, this colour being separated fcom the 
upj)er brown one by a series of closely set black spots which are 
partially eonsxnciions on the posterior x>art of the body ; chin dusky ; 
all the other parts yellow with a vermilion tinge, each ventral with 
a large black sx)ot near its base. 

This peculiar form has quite the general character of coloration 
of Ahlales melanGce^AialuSf but the spots on the sides of the dorsal 
region are more numerous and closer together ; in the mmiber of 
labials it on the other hand agrees with AMahes say itt arias. The 
position of the united loreals is very peculiar, and 2')erhaxis not nor- 
mal, but it is almost quite similar on both sides of the head, which 
externally strongly reminds of a OallopJds, 

I have obtained only a single specimen at the Nancowry haven 
on Camorta (Hicobars) ; it measures 1 7-^- inches of which the tail is 
4|- inches. 

41, Ftyas mucosus, L. (Q- it nth. L cit. p. 249). 

This species is not uncommon on the Andamans. Young speci- 
mens have the scales quite smooth, each with two minute apical 
grooves ; colour above pale brown finely reticulated with dark lines 
and narrow whitish cross bands ; below uniform whitish. 

All old specimen about 60 inches long, is uniform brown above, 
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yellowisli white below ; scales quite smooth. ; 9 upper labials of 
wliicli the 5tli and 6th enter the orbit, the three first ones are small 
and of the 4th the upper hind margin is detached, forming a third 
anteocular, the large anteocular proper being divided into two. 

On the southern slopes of the North West Hymalayas, this sx3eeies 
is one of the largest snakes to be met with. I observed it near Kishtwar 
at an elevation of 6000 feet ; in the Kulu valley it is common between 
4 and 5000 feet, and in the Sutlej valley beyond Kotegurh I saw" it up 
to 7000 feet, but not far in the interior. Specimens from the latter 
locality are somewhat different in colour. One, apparently a male, 
measures 66 J inches, of which the tail is 16 J, the scales are all, with 
the exception of the two outermost rows on either side, very sharply 
keeled ; the anterior half of the body below is white, on the poste- 
rior each ventral and subcaudal is black edged. Another specimen 
681 inches, of which the tail is 18 inches, is a female ; it has the 
scales smooth, with the exception of the three median rows which 
are very faintly keeled ; all the ventrals are black edged in front, 
the last ones and the subcaudals almost wholly black. On the 
right side are 8, on the left 9 upper labials ; of the tliird and fourth 
labials the hinder margins are detached and form a second small 
lower pre-ocular. Whether the presence or absence of keels on 
the scales has anything to do with the sexual distinction, remains 
yet to be more fully ascertained. 

42. Ftyas hexagonotiiSy^ Cantor, sp, 

'icL apud G ii n t ]i er, I. cit. p. 251. 

One fun grown specimen from Penang measiu'es 43 inches 
of which the tail is 13J inches ; scales in 17 rows, ventrals 200, sub- 
caudals 118 ; uniform shining brown above, darker on the head 
and forepart of the body, paler almost leaden grey j)osteriorly, 
below albescent ; six almost vertical blackish bands on either side 
of the neck, the first is shortest and situated at the angle of the 
gape. 

I cannot see any sufficient reason for referring this species to a 
genus distinct from Ptyas. The entire habitus of the snake — 
moderate (17) number of rows of rather large smoothish scales, 
^ hemhonotus being to all appearance a misprint. 
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tliose of tlie vertebral series being generally larger than otliers, 
prox^ortionate length of the tail (about or near J) to that of the 
body, moderately elongated head, roundish body with no pcr« 
eeptible keel on the veiitrals, great number of veiitrals and sub- 
eaiidals, regularly arranged shields of the head, small sube?xual 
teeth of the jaws, and at last the habitat generally near the water, 
are all characters which distinguish the genus Ftyas^ and in all 
these the above mentioned species agrees with the well known 
Ftyas mncostis and Karros as closely, as any allied species can x^ossi- 
bly do. I found Ftyas hexayonotiis in a x^^^l ^ fresh water 

stream on the northern side of the Penang island ; one had swailow- 
ed a small fish and wa>s evidently in search for other specimens. 
When attacked with a stick, it burrowed itself deexdy in the mud, 
but did not leave the water. 

The only difference which distinguishes Ftyas hexagomtm from 
the two other Indian species, is the presence of only one loreal, but 
as Ftyas mueosus has sometimes two in x^i^ee of tliree loreals and 
Ftyas Kbrros occasionally one instead of two, I cannot see how 
such an insignificant and evidently very variable character could 
be looked upon as xmssessing generic value. 

43. Gompsosoma radiatum^ Eeinw. (Q-iinth. 1. eit. p. 243). 

I obtained an interesting variety of this sx:)ecie3 near Moulmein, 
between brushwood on the ground. 

The body is remarkably strongly comxu'Gssed and the head fiat- 
tened, and dex>ressed. Total length 32 inches, of which the tail is 6 
inches; scales in 19 rows, those of the anterior half of the body 
almost x)erfectly smooth, on the x^osterior half sharply keehxi, with 
the excex^tion of the two outer rows on each side ; ventrals 257, 
anal entire, subcaudals 100 ; shields of the head regular ; the ante- 
ocular and hinder end of the loreal are distinctly granular. Colour 
light leaden grey above, brown on the head, yellowish white below 
on the anterior part of the body, leaden grey on the posterior, and 
wliitish on the tail ; the four longitudinal dorsal black bands begin 
on the posterior part of the neck and disappear in half the length 
of the body ; the short longitudinal streaks on the sides, along the 
base of the ventrals, begin immediately behind the base of the 
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tym|)anoid cross streak ; sides of the body marked with indistinct 
vertically elongated whitish spots, margined with dark, and continu- 
ing np to the anal region, hut disappearing on the tail. 

44. CompBQBoma melmiurum^ S c h 1 e g. (G ii n t h. L eit. p. 244). 

A fine specimen measuring 55 inches (of which tail is only 7 inch.) 
was collected hy Mr. Homfray on the Andaman islands. The 
general colour is uniform brown with some interrupted dark bands on 
the anterior half of the body, the j>osterior half of which is uniform 
blackish brown ; throat pale yellowish ; no trace of a dorsal longi- 
tudinal band is jjresent. The single large ante- and the two 
small x^ost-oeulars are granulated, the former more distinctly than 
the latter ; the temporals are 2 4-3, much elongated; the other 
shields of the head and the markings on the sides of the head nor- 
mal, Seales in 1 9 rows, elongately rhombic, the dorsal ones strong- 
ly keeled, the three outer rows one each side almost perfectly 
smooth; ventrals 235 ; anal entire, siibeaudals 60, tip of tail trun- 
cate, having been apparently once slightly injured. 

45. Compmsoma semifasciata, B1 yt h, sp. PI. XI, Fig. 2. 

Tlatycejps scmifasciatus, B lyth, Joarn, Asiat. Soc. B., 1861, vol. XXIX, 
p. 114. — G until, loe. cit. p. 237. 

Coluber id., apud T ii e o b al d, Gat. of Kept. Asiat. Soo. B., 1868, p. 52. 

A young hut perfect specinien wms obtained by my collector in the 
lower hills about Subathoo, south of Simla ; it measures IbJ inches, 
of which the tail is three ; scales smooth, in 19 rows, each wfith two 
minute apical grooves. Head distinct from neck, large and remark- 
ably depressed ; rostel broad at the base, deeply indented, only 
half as wide above than at its base, rounded and reaching to the top 
of the head ; anterior frontals about two thirds the size of the pos- 
terior ; vertical five-sided, straight in front, with coneave sides and 
a rectangle posteriorly, the two sides forming it being the shortest ; 
siipraorbitals large and obtusely pointed in front, a little shorter 
than the vertical ; occipitals very large, each about one-tliird longer 
and in proportion also broader than the vertical ; nostril between 
two rather large nasals ; loreal moderate with the lower hind angle 
pointed ; two anteoculars, the upper large, reaching to the top of the 
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liead and toucliing the vertical, the lower small, being strictly sx^eah- 
ing only a detached x^ortion of the third upjier labial ; x^ostoeulars 
two on the left side, iix^x^er larger than the lower (this ax)pearing to be 
the normal state), three on the right one, the iix>per x^osterior edge 
of the sixth (or fiftli) npl^er labial being detached from the rest ; 9 
iiX>i3er labials, of which the fifth and sixth on either side enter tlie 
orbit, but it seems as if the third and fourth small shields should 
foim together one, the third ux^j^er labial. Seales of the tail 
broadly hexagonal ; ventrals 211; anal large, bifid ; subcaii- 
dals 119. The first pair of lower labials forms a suture ; two pairs 
of cliin shields, the hinder slightly longer and moderately diverg- 
ing. ■ 

Above, head brownish, with some dark markings on the oeci- 
pitals ; the rest of the body olive grey, with numerous sJiort, 
rather broad blackish transverse bands, interrux^ted on the sides 
and alternating with lateral sxmts ; aU the dark markings disax^pear 
on the x^osterior two-fifths of the total length ; x^m- and post-oculars 
yellowish, a small dark, somewhat oblicxue spot below tlie eye. 
Below, uniform whitish throughout, with a slight dusky tinge ; most 
of the ventrals have a small black sx3ot at the base, at least as 
far as the ux)per black markings extend. 

The form and general distribution of the largish shields of the 
head, the dexnessed, fiattened head, numerous rows of scales, and 
the x)6euliar coloration of young specimens, all indicate the generic 
identity of the x:>resent species with Oompsosoma, as has been sug- 
gested to me by Dr. J e r d o n, after he had examined B 1 y t h's 
original specimen, though this is not so perfect as the one here 
described, 

46. Compsosoma Hodgsoni^ Gunther, (1. cit. p. 246). 

Three specimens of this species were obtained by my collector in 
the lower hills to the south of Simla. In all of them the scales 
are elongantly hexagonal, but become considerably broader on the 
posterior part of the body. 

a — Full grown; 63 J inches, of which the tail measures 131- 
inches ; ventrals 238, subeaudals 90 ; scales of the back dis- 
tinctly though not very prominently keeled, each %vith two 


190 Indian mid Malayan AmpJiilia and EepiiUa. [No. 3, 

apical grooves; eight upper labials, the fourth and fifth enter 
the orbit, and of the third the upper hinder angle is detached and 
forms a small louver anteocular ; uniform olive above, -pale yellovdsh 
below and on the upper labials ; some of the ventrals partially black- 
ish near their bases, as recorded by G ii n t h e r. 

I), and c , — These are two young specimens, measuring re>spectively 
16f (of which tail 3J) and 14|- (of which tail 2f) inches; in both 
the ventrals are 244, and the subcaudals 85 and 89 respectively. 
The scales are smooth, only in some parts on the posterior body 
scarcely perceptibly keeled, all with minute apical grooves. In h the 
shields of the head are perfectly regular, as described by G ii n- 
t h G r, three upper labials enter the orbit ; in c, the posterior por- 
tion of the third upper labial is detached forming, as in the old 
specimen, a small lower anteocular, and moreover the large anteocu- 
lar extends so far to the top of the head that it touches the vertical. 
The colour of both young specimens above is a i^ale olive grey 
with a dark blotc^i on the top of the head, extending over the 
vertical and the oceipitals ; the middle of the back is marked 
with numerous, rather wide blackish cross bands separated by in- 
terspaces of equal width, they become gradually obsolete on the tail ; 
sides of the body densely reticulated with black ; all ventrals more 
or less distinctly edged with dark, the larger basal spots being very 
conspicuous throughout ; subcaudals uniform yellowish white. 

47. Tfopidomhis quinmnctiatiis^ Sc hi eg, 

(Glintb. 1. cit, p, 260). 

Troig. Tutlcd, Ely th, Journ. Asiat. Soc., BeBgal, 1863, XXXIT, p, 83. 

Trap. strioUt'US, B 1 y t h, apud Tlieobald, Cat. Bept. Asiat. Soc. Mug. 
1868, '65. 

Not common about Moulmein and to the south of it. One specimen 
measured 23-1- inches of which the tail was only 1*4 inches; the black 
spots are at the neck in 5, round the middle of the body in 6 
longitudinal series. 

On the Andamans the species is also very common and attains a 
length of 40 inches, the tail being sometimes more than one third, in 
other specimens, however, scarcely more than^one foui’th of the total 
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lengtli. All tlie Andaman specimens are generally dark brown, and 
liave on the back of the fore part of the body two longitudinal black 
bands edged with whitish, and a pale band is also noticed on either 
side of the body,- the three median rows of blank spots are more or 
less coiilliient ; on the posterior part of the body the longitudinal 
bands become obsolete, and the 5 rows of spots are very distinctly 
traceable. The siibcaiidals vary from 60 to 90, and the ventrals from 
125 to 150 , The Andaman variety has received on account of its 
peculiar coloration a new name by B I y t h. The specimen described 
by Mr. T h e o b a 1 d as T, striolatim, B 1 y t h, is to all appearance 
the same as the one published by B ly th under the name Tytleri. 
B 1 y t h had first affixed the former name to the Museum label, 
but in writing his note about the snake, or during the press of 
tliG pax:)er, he appears to have changed the specific name into 
TytlerL It is, as already noticed, certainly only a variety of quincuno- 
and I have other specimens from the Andamans which per- 
fectly agree with tlie type, having the longitudinal bands obsolete, 
and again others which are almost uniform brown, having the dark 
sj)ots nearly (^nite obsolete. The streaks below and posterior to the 
eye are never absent. 

48. Tropidomtm stolatm, Linn. (Q- tl n t h. 1. cit. p. 266). 

Common about Moulinein and at Amherst. In several sx^eeimens 

the longitudinal bands were on the front x>art of the body indistinct, 
and the x^osterior edges of the supraorbitals, occix)itals and of the 
vertical were spotted with black, 

49. Tropidonotns platyeeps, B i y t h, (G ii n t h e r, loc. fit. 
p. 264). 

Xamenis hhnalayanm, Stcindaohnor, 1867, Terhandl, zool. bofc. 
Gesellaeli., Wien, XVII, p. 613, pi. XIII, 6g. 1-3. 

I obtained lately through my collector three specimens of this 
species from the Kulu vally. One is inj ured, it is a young specimen, 
and has the whole of the epidermis taken off. The snake then has 
a light bhiish or leaden grey oolour, many scales with white specks 
and the whole surface is checkered with black. 

Another specimen is a Male, 19 inches long of which the tail is 
4|- inches ; ventrals 205, subcaudals 82, all scales with the exoop- 
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tion of tlie t^v^o outer rows on eitlier side finely but very distinctly 
keeled, Siiields of tke head regular^ as noted by G ii n t h e r, 
loreal squarish but somewhat longer than high, temporals 1 + 1 + 2. 
Colour above dark brown, with an indistinct laterally compress- 
ed long eliptical mark on the neck and two rows of small black- 
ish spots along the dorsal line, disappearing altogether on the 
posterior half of the body* A very distinct yellowish streak from 
the rostrum along the upper edges of the upper labials is margined 
with black on either side and -disappears on the sides of the neck 
which has, however, at its base another short white streak trace- 
able. Below yellowish, all over finely mottled with a dusky green 
and with another more distinct blackish band on each side ; a coral 
red band runs along the bases of the ventral shields, and separates 
the npper brown from the lower yellow coloration. 

A tliird specimen is a female ; the scales are almost quite smooth, 
only those of the middle four rows show very indistinct traces of 
keels ; total length 2^ inches of which the tail is 5 inches, ventrals 
203, suhcaudals 86 ; the hreal is on both sides united toith the pos- 
terior nasal ; temporals and all other shields normal, as in the pre- 
vious specimen. Colour light brown above, with a distinct lateral- 
ly compressed eliptical mark on the neck, beginning with a single 
black line on the suture of the occipitais ; several rows of small 
blackish dots on the anterior part of the body ; the white black 
edged streak on the side of the head distinct, below uniform yel- 
lowish white with a dark line on each side, and a very faint trace 
of reddish along the bases of the ventrals. 

The examination of these specimens appears to indicate that in 
this species the males have often the scales more distinctly keeled 
than the females. That the loreal is united in the female to the 
post nasal is most likely only accidental ; similar eases of the head 
shields becoming confiuent are by no means rare in other Colxj- 
The male seems to be darker in coloration and with a 
more distinct coral red lateral band, than it is in the female. The 
species does not appear to be common, but it occurs almost through- 
out the Central and North West Hymalayas, Dr. J e r d o n hav- 
ing obtained it also in Gashmir. There can be no doubt that 
Steindachner’s Zammism identical with T» platyeeps^ his 
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tliree spoeirfiens were all females witli nearly quite smooth scales^ 
and from tlie same locality as those noted above. 

Farm. DE]j{BEorHn)iE. 

50. Gomjosoma oxycepliahm^ B o i e, (Gr il ii t h. 1. eit, p. 294)., 

This species is not uncommon in the forests of the Andamans^ 

it is generally seen on bushes near brackish water creeks, and is 
always ready to take the water, like a TragopB. It also occurs at the 
Nicobars. The colour above has a bluish tinge in some specimens, 
while the dark eye- streak is sometimes scarcely traceable; the lower 
parts are |)ale green, ail the ventrals have the front edgings white, 
and their lateral angles are also marked by a pale wliitish line. 
The rostral usually reaches to the top of the head and the anterior 
fi'ontals are obtusely angular and naiwow in front. A young specimen 
from Port Mount measures 30 J inches, of which the tail is ; 
ventrals 241, subcaudals 145. 

51. HendrophiB pieta^ Gr m. (G li n th., 1. eit. p. 297). 

The bronze colouring alluded to by G li n t h e r chiefly refers 
to the epidermis, which is esi^ecially in specimens i)reBerved for some 
time in spirit rather opaque*^'; the scales below it are bluish. Not 
unusually there are ten ux>per labials |iresent instead of nine. In 
two sx)ecimeiis, obtained south of Moulmein, the lower lateral black 
stripe is very distinct, the upper faint, though it begiu>s as a broad 
black band posterior to the eye, and is also marked in front of it, 
while on the contrary, the lower strip begins to be distinct only on 
the posterior x>ortion of the neck and from there extends backward^ 
This species is also common at the Nicobars and Andamans ; the 
insular variety is always beautifully bright yellowish green during 
life, each dorsal scale is on the posterior half blackisb, the cuticle 
on the adjoining six rows- of elongated scales bronze brown, and the 
scales are more or less margined with black ; the outer series of 
larger scales and all the ventrals are yellowish green, the latter 
with a slight bluish tinge. The ante and post-oculars are yellow, 
the black eye streak is rather thin, and in Nicobar specimens 
broken ux") into spots on the side of the throat; in some xindamuii 
^ Of other Dencl/rophid(S and allied genera as well. 
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specimens it nearly entirely disappears on tlie throat, and there 
is no trace of it on the sido o£ the body. 

52. J)e7idropJm ca^idUineata^ Q- r a y, (fG ii n t h., 1. eit. p. 297). 

In a live specimen obtained at Penang, there are on the anterioi* 
half of the body six narrow black dorsal stripes beginning behind 
the neck, but as the epidermis is much oj)aque here, they are not 
very distinctly perceptible. In the middle of the body one stripe on 
either side of the two median dorsal ones becomes obsolete, and only 
four stripes continue up to the tail ; the two lateral bands on each 
side are throughout distinct, the lower is much broader than the 
upper. 

On no part of the body are there more than thirteen series of 
scales, (on the posterior only eleven). This is exactly the number 
observed on two Penang specimens by Cantor (vide J ournal 
Asiatic Society, Pengal, vol. XVI, p. 933), while G ii n t h e r 
gives fifteen rows,” which may either be a mistake, or possibly 
the Borneo s^^ecimens possess fifteen rows, for G ii n t h e r ’ s 
description may have been taken from them, there being no Penang 
specimen recorded in the British Museum Catalogue. Having 
alluded to the accurate description of Dr. Cantor, I hardly need 
to remark that there can be no doubt of the identity of the species 
with the one recorded by G ii n t h e r. 

53. Chrympelea ornata^ S li a w, (G ii n t h., 1. eit. p. 298). 

The Mr. a of G ii n t h e r is common on Penang. A vertebral 
series of spots occurs in all specimens, each spot being formed of 
three or four (or more) scales which are of a beautiful coral red in 
the live snake, but become yellow in sj)irit. In one specimen, the 
right loreal is on the left side united with its next posterior frontal, 
the other shields are normal ; such abnormities in the arrangement 
of the shields of the head, cliffering on the two sides, are extremely 
common. In all specimens the ventrals have a narrow bhuddsh 
edge, except those on the throat and for a short distance beyond, 
the M two ill front of the anus are usually bifid. The maxilary 
teeth are all nearly equal, the last is often scarcely larger than the 
others, but in two apparently male specimens I have observed the 
2nd and 4th anterior tooth to be distinctly larger than the rest. 
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As regards tlie liabits of this snake, there seoias to mo to ho 
a great deal of truth in 0 a ii t o r ’ s statement, that it is more fre- 
quently found on the ground between grass than on trees. I have 
niysclf caught on the Penang hill seYcral specimens, all in grass or 
between low bushes along the edge of the foot j^atli. Only once I 
saw a specimen on a bush, though not high up, but there (-an bo 
little doubt that tlie snake makes also ample use of its eminent 
adaptness for moYements on the trees. It is remarkable tliat this 
species seems to feed almost exclusive^ upon species of Cteckotibje, 
six specimens that I have examined at Penang all had parts of 
them in their stomach. 

54. Clirynopeha mhemm^ Gray, (G ii n t li., loc. cit. p. 299). 

I obtained a single specimen on Penang hill ; it appears to be 
rare. It has 15 rows of scales on which the apical grooves are 
scarcely traceable. The shields of the head are normal, the vertical 
remarkably narrow, the i^osterior two-thirds of its length with con- 
cave sides ; the occipitals are large and with narrow obtuse ends 
posteriorly. 

The ground colour of the snake is a x^ale ashy grey, all over very 
minutely checkered with brown and white ; some of the scales of 
the vertebral series have larger brown blotches, forming on the 
X>ostGrior half of the body an intermpted vertolmil series ; the 
Xmsterior part of the head and neck are distinct^ rufous brown. 
A x>alo streak runs along the median suture of the two 
of frontals, another wliitish streak runs from behind the eye x>ostG- 
riorly, bounded above and below with a brownisli streak, a longi-* 
tndinal brown streak oeeiix:>ies the middle of the neck ; the rest of 
the head above is checkered and marbled with miiinte white dots 
and brown streaks ; the ux^per labials are white, partially marked 
with brown dots ; the lower parts of the head also white witli minute 
brown s])gc1vS, The throat is in the live snake of a beautiful yellow, 
this colour fading gradually until in about one-third the anterior 
length of the body it has changed to greyish ])rown ; the x>arts below 
have a more distinct brown tinge than above, "where it is more 
grey. Total length 28f , of which the tail is 8} inches ; ventrals 
196, analbilld, subcaiidals 136 pairs. 
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Fam> PsAMMOrHTDiE. 

55. Pmmmoyhis condamrm^ M err, (G iin t b.*, I. cit. p. 291). 

Idenii Til eo bald, Journ, Linn. Soc., 2ool. 1807, vol. X., Oat. Biinn. Kept., 
extract, p. 43, 

Fkmjrea isahellina^ T b e o b., ibidem, and Oatal. Bept. Asiat. Soo. Bengal, 
1808, p. 51. 

Tlie bead in tliis snake is elongatelj oval, obtusely rounded in 
front, distinet from neck in young specimens, but a little less so 
in full gi’own ones ; scales in 17 rows, smootli, lanceolate,'"' those of 
the two last rows on each side rather larger and sub -quadrangular. 
The rostral shield often reaches to the upper surface of the head, 
and is posteriorly broadly rounded. The nostril is, in all speci- 
mens V'liieh I have examined, in one long shield ; it is situated 
almost centrally and a distinet slit divides the lower portion of the 
nostril, hut the upper is entire, thougli generally a fVdnt groove 
extends from the nostril to the upper margin of the shield. 

The fourth and last maxillary teeth are remarkably strongly 
enlarged and grooved at the outer bases, the latter is enclosed In a 
special poucli. Sometimes the two small teeth between the first 
and fourth are barely traceable. 

I have received several specimens of this species through my 
collector from the suh-Hynialayan hills south of Simla (betweeu 2 
and 5,000 feet), and judging from these, the snake does not appear 
to be locally rare. Tho coloration is in all very mLie]i like that of a 
Pegu specimen presented by Mr. T h e o ]> aid to the Asiatic 
Sotnety I^fiisGum, and diiiers considerably from that recorded by 
i)r. G ii 11 1 h e r. 

Above, isabeliiiie brown, little darker in young than in old 
speeimeiis. A median yellowish streak runs froin the base of the 
rostral shield along the suture of the two pairs of froiitals, divides 
at the base of the posterior frontals, the two branches continuing 
in suhparallel undulating lines to the end of the occpitals, enclosing 
two or tliroe irregular yellowish spots, or a sliort streak, and then 
extending along the w^Iiole of the dorsal region of the body, becoming, 
however, obsolete at the upper base of the tail. A second yellowish 

^ I cannot see to which scales of tho body Mr. T h e o b a 1 d refors, wiiou 
he calls them hexagonal/* 
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band originates at tlio toj) of the rostral shield, continiios on either 
side along the supraeiliary edge, and rip to the tip of tbo tail ; these 
two lateral bands are broader than the dorsal ones. A tliird broad 
band ])egiiis at the baseof the rostral shield includes tlie upper labials 
and also extends the whole length of the body to the tip of the 
tail ; these two bands are the widest, and each oeciix>ies the base of 
the vGiitrals and half the width of the adjoining scale, it is below^ 
bounded by a black line ^vhieh becomes first apparent on tlie 
posterior part of the neck. All the other yellowish bands noted 
above are also black margined. 

Below, uniform yellurvish or whitish, sometimes with a faint 
bluish tinge. 

Fam. DBYOPHrD.T3, 

56. Tragops fronticinctiis^ G li n t h., (L cit. p. 304). 

There are in this species slight variations to be observed in the 
arrangement of the shields, &c. One, or both, a3iterior points of 
the anterior frontals touching the nasal are occasionally dotardied. 
The so-called detached portions ^of the anterior uppcir labials do 
not as a rule correspond in number and position with the true 
upper labials ; the latter vary in numher from 6-8, each of the two 
last ones being sometimes (though not commonly) divided into two. 

When alive, the colour is grass green with a yellowish tinge 
especially on the forepart of the body and a slight bluish tinge 
along the whole of the under side, except the chin which is white. 
Til e o b a 1 d, (Joiirn. Lin. Soe. Zool. voL X,) says that the colour 
is bronze brown” which I never observed, in the live snake at 
least ; it may be local and refer to very old specimens, or su<di in 
spirit. It is a true brackish water species ; I found it abundant on 
the bushes near the mouth of the Moulmein river subject to the 
influence of the tide. It is as readily seen diving and swimming in 
the water, as climbing up a high bush or tree, and hiding itself 
in the green foliage. It always takes refuge in the water when 
attacked. 

My largest specimen is 35 inches long, and has 202 ventrals 
and 142 subeandals ; these numbers are sliglitly in excess of those 
recorded by Gunther. 
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Film , Dipsasidje. 

57, Dipsas lieccagonotus^ B 1 y t h, PI, XI, Pig. 4. 

Ideni^ B 1 y t h, JoEm. Asiafc. Soc. Bengal, XXIV, p. 360 5 G ii u t h 0 r, 
1. cit. p. 311, 

Body slender, laterally very much compressed, tail ronndisli ; scales 
smooth, in from 17-21 series (according to age,) those of the ver- 
tebral series hexagonal and conspicuously enlarged, ventrals 250-270, 
anal bifid, siibcaudals 120-140, Head very large as compared with 
the slender body, moderately convex above ; rostral broader than 
high, scarcely reaching to the top of the head j anterior frontals half 
the size of the posterior, obtusely rounded in front, vertical moder- 
ate, pentagonal, with concave sides, broader posteriorly than ante- 
riorly, the hinder sides forming a rectangle ; siipraciliaries large, as 
long as the vertical and each as broad as the latter near its poste- 
rior end ; oceipitals large irregularly pentagonal, the lateral front 
angle of each just touching the upper j^ostocular. Nostril rather 
large between two nasals, loreal squarish, narrower above and 
somewhat higher than long ; one large preocular, reaching to the 
top of the head, but not extendgig to the vertical ; eye very large 
and prominent ; two subequal postocnlars, the lower a little smaller 
than the upper. Upper labials 8, low, third, fourth and fifth enter 
the orbit ; temporals small usually 3 4 - + 3 or 4, sometimes 2 -f 

3 -I- 4, occasionally with small portions detached from various 
shields ; very often there are two pairs of moderately enlarged 
shields behind the oceipitals. Lower labials 10-11, the first pair 
forms a suture, the 7th-9th are the largest ; two pairs of enlarged 
chill shields, the first is the larger and forms a suture, the shields 
of the second pair are diverging and usually separated by a few 
smaller shields. 

Greneral colour a beautiful coral red, above and below, head with 
a greenish smaragdine tinge above, a small black spot on each of 
the oceipitals appears constant, some have a similar black dot on 
the vertical, or a short median streak on the anterior half of it ; 
again others have a short lateral streak on each of the oceipitals ; on 
the Ujiper labials and below white ; body above marked with very 
numerous transverse blackish slightly undulating bands, separated 
by equally broad interspaces and laterally extending down to the 
ventral shields. 
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I liave lately obtained a beautiful small specimen of tliis species 
tlirougli Mr, H o m f r a y from Port Blair, Andaman islands, and I 
tMnk there can be little doubt of its being distinct from 1), hulalina^ 
Klein. The size of the head with its short broad snout, and the 
form of the vertical readily distinguish it from this last. My sx^eei- 
men is only 1 If inches, of which the tail is 2-1- ; the scales are 
perfectly smooth, on neck in 17, near the middle of the body in 
19 series, the coloration perfectly agrees with that recorded by 
B ly th. 

In the Asiatic Society’s collection, there are four sipecimens, all 
rather bleached, the red colour having changed into a dull reddish 
grey ; they are all from the Andamans (see Mount’s Adventures and 
Eesearches among the Andaman Islanders, 1863, p. 366). The largest 
sx)ecimen measures 18 inches of which the tail is 3f, scales smooth 
in 21 rows, ventral 267, subcaudals 126 ; in another specimen, 17 
inches long, there are very minute apical grooves perceptible on the 
middle rows of scales ; it is possible that in the more adult snake, 
the apical grooves are better developed, though the species does not 
seem to grow to a very large size. 

With regard to B 1 y t h ’ s D. nigromarginata^ Theobald 
already observes (Cat. Kept. Mus. Asiat. Soc., 1868, j). 61) that its 
identity with D. huhalina is doubtful, and such certainly appears to 
be the case. The Khasi type specimen seems to be more slender, 
with a more distinct elongated head, and with markedly elongated 
pointed scales without apical grooves. Typical specimens of lulalina 
must be examined in order to decide the question, for in every other 
respect both species, no doubt, are very closely allied. 

58. Bipsm muUifasciata^ B ly th, PI. XI, fig. 6. 

(G fin th., 1. cit.p. 313). 

A very fine specimen of this species has been obtained by my 
collector in the hills about Simla j it measures 39| inches of which 
the tail is li ; scales smooth in 21 rows, those of the vertebral series 
conspicuously larger than others, most of which possess a very mi- 
nute subapical groove ; ventrals 248, anal large, semilunar entire, 
subcaudals 106. The shields of the head are regular and quite simi- 
larly distributed as those of D. trigomta ; but the head itself appears 

26 
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to be a little longer than in that sxjeeies. In the figured specimen the 
nasals are markedly long, and the ioreal touches on both sides the 
orbit with its posterior lower angle, reducing the anterior anteocii- 
lar to a considerably small size ; this is, however, evidently not the 
rule, for in B 1 y t h ’ s original specimen, the Ioreal is of a normal 
shape, though the posterior lower angle is greatly prolonged; 
on the right side it does not reach the orbit, on the left it does, 
however, touch it ; on the right side there is onty one temporal, on 
the left two narrow ones, touching the two postociilars. 

General colour light brown above, with a dorsal series of black 
irregular spots, single on the neck, double and oblicxuoly x)laced 
on the body ; the sides are marked with sliort black bands which 
in x)osition alternate with the dorsal sx)ots, and in addition to these 
there are small black dots at tho base of the ventrals, each 
again corresponding to one dorsal s^jot. In Blythes original 
specimen which is a young one, the iiitersx)aces between the dorsal 
black spots are yellowish white, which colour seems to disappear 
with age. Head marbled with black above, with two not very 
clearly defined subx)arallel blackish bands on the occipitals, one 
single median on the neck, and one extending from the eye towards 
and across the angle of the mouth ; tho sutures between the upjier 
labials and parts of the lower labials are black. Lower parts 
greenish white, all ventrals minutely freckled wfith black, and each 
with one irregular larger black s|>ot on either side. 

The coloration of this species ax)])ears siifiiciently characteristic 
to distinguish it from i>. trigonata, in which the lateral bands are 
confluent with the dorsal, or in fact the latter only extend x>artially 
to the sides ; but I cannot see what difference there exists between 
muMifamaU and I). Ceghnensis, G u n t h., (1. cit. p. 314); the 
coloration of both seems almost identical, only in the latter species 
the head is apparently shorter, and the xmeoeiilar larger, almost 
reaching to the vertical. 

Fam, LycodojjttiDjIS. 

59. Ly codon striatus Shaw. (G ii n t h., 1. cit. p. 318). 

One specimen, obtained by my collector in the lower hills about 
Simla, measures 15 J inches, of which the tail is 3^ ; ventrals 182, 
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siibcaiidals 57 ; anterior frontals narrowly truncated in front and be- 
coming graduall}^ wider posteriorly j yertical as long as broad anteri- 
orly, occipitais about one-fourtli longer ; other sliields normal. Co- 
lour above blackish brown, with an indistinct collar, and 58 broad- 
ish yellowish white cross bands, irregularly divided and connected 
with each other on the sides ; the scales of the tail are broadly 
hexagonal, there are five undulating whitish longitudinal bands on 
it, the middle .one is made up of some larger S]3ots. Chin, especiali}^ 
in front, and the subcaiidals mottled greyish, the rest, Ijelow, yellow- 
isli white ; each ventral and subeaudal with a distinct black spot 
at its base. 

This is, I believe, the first recorded specimen of this si)ecies from 
the Northwest Himalayas, and others will no doubt also be found ; 
it appears to be common in South India, and was suj>j)osGd to be 
peculiar to the Peninsula. In E. u s s e P s figure, the transverse 
dorsal bands are somewhat wider and less numerous than they are 
in the Himalayan specimen, but there is no other difierenee between 
the two. 

60. Ly codon auUenSy L i n n. (G- ii ii t h., L cit. p. 316). 

Xenopeltis unicolor, E e i u., T h e o b., ex parte, specimen d, quoted from the 
Andamans, Cat. llept. Asiat. Soo. Museum, p. 64. 

Tytleria liypsirlimoides, T li e o b a 1 d, (type) ibidem, p. 66. 

„ „ „ Journ. Linn. Soc., Zool. vol. X, ex- 

tract, Cat, Burmese Reptiles, p. 49. 

In his Catalogue of Beptiles in the Asiatic Society's Museum, 
which vms written in 1865, but unfortunately not published till 1868, 
Mr. Theobald placed one full grown unieolored Andaman 
specimen under XenojjeUls unicolor^^' and another still larger iinico- 
loured specimen, also from the Andamans, he called Tytlenia hypu» 
rMnoide$ ; this last is apparently the same which B 1 y t h in Jour- 
nal Asiatic Society, Bengal, 1860, voh, XXIX, p. 110 quotes as 

Lycodon aiiUcus, (L.) Uniformly coloured variety.” 

I have examined both the specimens, and there can be no doubt 
as to their identity with Lycodon aulictm. The peculiar depressed 
head with a broad iiat snout is alluded to ]:>y Mr. T h e o b a 1 d 

^ This evidently is an accidental mistake j the snake roaembloshi its uniform 
colour to X. uyiicolor, and Mr. Theobald, when noting it, evidently 
omitted to take it out of the bottle. 
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in Ms reference to tlie similarity of tMs snake witk lly^siTliina, 
tkougii I don’t tMnk that there really exists such a particularly 
great similarity between both. Among the 50 or 60 specimens of 
Ly codon auUcus which I saw, and of which I received nnmerons 
specimens from the Andamans and Nicobars, I found a good deal 
of variation (though no essential ones) among the shields of the 
head. In some specimens only the third and fom-th upper labials 
enter the orbit, in others the fourth and fifth, but as a rule 
all tliree enter the orbit. I never found more than one elongate 
ed loreal and one anteocular, but there are either two or three 
postoculars, and the differences often occur in one and the same 
specimen on the two sides of the head. The temporal shields are 
usually quite similar to the other scales, generally there are two 
in contact with the postoeulars, and the upper one is somewhat 
more elongated than the lower. . Sometimes the upper is confiuent 
with the OGcipitals, as likewise one or two sliields following it ; in 
other specimens agalin, the lower first temporal seems to have be- 
come obsolete or confiuent with the adjoining labials ; in both 
these cases, there is only one temporal in contact with the i3ostocu- 
lars, and these differences are again often to be observed on the two 
sides of the head of one and the same specimen. There are almost 
invariably nine upper and ten lower labials ; the first pair of the 
latter forms a sutoe, followed by two pairs of elongated chin shields, 
and the sixth lower labials are always the largest ; the anterior 
frontals are always smaller than the j)osterior &e., &o. 

Comparing Mr. T h e o b a 1 d’ s description of TytUria hyjmrhl 
midesj there is actually no difference in the structure of the snake 
from Z. aniicusj as Mr. Theobald himself, I believe, now admits. 
In the specimen referred to X. unicolor ^ there is only one temporal 
in contact with the postoeulars. In both, the dentition is typical, 
each has an enlarged front fang, followed by small teeth in the 
maxillary. 

Young specimens usually are variously mottled with yellowish 
and brown* Some of the Andaman specimens only possess numerous 
small brown specks, the prevalent colour being yellowish w^hite, 
others are chiefly brown with large yellowish transverse bands or 
blotches. 
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Full, or nearly full, grown specimens become uniform brown above, 
wbitisli below. Tlie upper brown colour is distinctly defined from 
tbe lower wliite one at tbe lateral angle of tli.e ventrals. In one 
of my Nicobar specimens tliis angle is pure wMte, and more tliaix 
tbe basal lialf of eacli ventral is asliy brown, tbe subcaiidals are 
nearly all white. This same s|)ecimen bas tbe whole length of the 
body a median dorsal pale yellowish brown band, and one or two 
hardly conspicuous darker bands on either side. However, it must 
be remarked that this uniform colouring is not always a sign of 
maturity; it seems to be rather local, for there are often large 
specimens seen with various spots and blotches of brown and 
yellow. 

Stein da diner (Novara Bept. p. 74) quotes L. aulicna from 
Java and from Amoy, which again indicates the relation of the 
Nicobar to the J avaeii Beptile fauna, and of both through the 
Andamans to Arraean and Burma. Fitzinger appears to have 
favoured the species also with a new name, X. cajmeimts, 

61. Tetragonosoma effrene, Cantor, {variati) PL XI, Fig. 3, 
(Giinth., 1. cit. p. 320). 

I have obtained a fine specimen of what be an adult 

of this species from Banca, but as it shews some marked differences 
from the type, I have given a view of the head and append a de- 
scription, in order to facilitate comparison. 

Body slender, head depressed, distinct from neck, long, with 
abroad rounded snout, Seales smooth in 17 rows, those of the back 
larger than at the sides, hexagonal or pentagonal ; total length 31-| 
inches, of which the tail is 6|-", being very slender ; ventrals 223, 
anal bifid ; subeaudals 84. 

Eostral shield low, much broader than high, deeply indented at the 
base, anterior frontals irregularly squarish, about one- third the size 
of the posterior ; vertical subtrigonal, with convergent sides whicJi 
are, however, somewhat irregular and incline to form an angle near 
the posterior end ; siqxraorbitals of moderate size, shorter than 
vertical ; occipitais much longer than broad, obtusely and narrowly 
truncate behind ; upper labials 9, the first is the smallest, the second 
the largest, the third, fourth and fifth enter the orbit ; the greater 
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part of tlie secoad and the upper anterior edge of the third are in 
contact with the posterior frontal \ anteoeular one, postociilars three 
on the right, two on the left side, the lowest heisig united to the 
fifth lahial ; temporals 2 + pi. ; pupil large, vertical j mental groove 
distinct ; 9 lower labials, each nearly corresponding to each upper, 
the iirst x)air forms a long suture ; three pairs of chin shields, the first 
is divergent above, the last behind. 

Colour deep blaeldsh brown above with some very minute white 
specks at the sides of the head and on the body ; uniform ruddy or 
dark brown below. The fifth and sixth teeth in the upper jaw are 
much enlarged ; after a short gape they are followed by 12 smaller 
teeth, the next ones behind the fangs are the smallest and they 
gradually hut slightly increase towai’d the posterior end j very 
numerous small teeth on the xoalate ; the third tooth on each side in 
the lower jaw is the largest. 

Comparing the form of the head of our specimen with G u ii- 
therms figure of the type, the vertical is seen to he longer 
in the former and of a suhtriangular shape, but there aj^pears to 
be an inclination to pentagonal form ; in the other shields there is 
no essential difference. The snout of our specimen is decidedly 
much broader, but I attribute this simply to the development of the 
front fangs of the jaws, for similar, or even greater, variations can be 
observed in the different stages of age in all the Lycodontidje ; the 
preoeular is placed a little liigher in our specimen than in the 
type..-. ■, , 

Dr. Gunther says that in the young type specimen there 
are eleven distant I>uif coloured rings round the body and tail, but 
that the posterior become obsolete with age, only the three or four 
anterior remaining visible. This last observation evidently refers to 
the only other known s|>ecimen of the species, Lye, opliiteoides of 
B 1 e e k e r, (from Borneo), which Dr. Gunther considers iden- 
tical with the former. My sj^ecimen is 4-J- inches longer than Blee- 
k e r ’ s type, and it may, therefore, not unreasonably be siip|)osed 
that even the anterior rings became obsolete with advanced age ; and 
that such is actually the case, I have but very little doubt. I only 
need to recall what I have said of the changes of coloration in old 
spocimons of Ly codon aulicus^ the adult of which is thoroughly unlike 
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tlie young one 1 The change from variegated to uniform eoloimng 
in most of the LycoBONTiDiE, as far as we know them when adult, 
is a remarkable fact which commends itself to furtlier inreBtigation 
by Herpetologists. I would have scarcely hesitated to dos<:ribe the 
above noted sj^ecimen under a new specific name, had I not seen 
those most remarkable changes in coloration of Lycodon auUcus^ for 
they aj^pear simply to repeat themselves in Tetragommm. 

Fam. Pythonidje. 

62. Python molunis^ L i nn. (G ii n t h., 1. eit. p. 331). 

In a young (1-1- foot long) specimen from the Wellesley Pro- 
vince, there are on the left side 1 supra, 4 ^ infra-, and 2 

ante-oculars ; on the right side only 1 infra-ocular ; similar abnormi- 
ties being very common in other snakes also. On each side there 
are 11 upx>er labials, the sixth’s xdaced below the orbit, but nono 
enters it, the two first are i)rovided with long xhts ; 19 lower labials 
on each side, narrow and long, of the first eight each has above an 
iiTegular blaeldsh sr)ot, the second, third, fourth and fifth are 
vslightly imx^ressed but not deexfiy pitted; the 12th and 13th low 
labials each also has a black spot, and the large blackish blotch begins 
on one side on the 14th, on the other on 1 5th labial. The number of 
scales round the body was in several male specimens nearly nor- 
mal, 65, as stated by G ii n t h e r, but of six specimens which I 
have examined, scarcely in two were the number of shields and 
scales on the head x:)erfeetly similar and equally numerous. This 
species is certainly less frequent in the Malayan x'ieninsula than the 
next, but I have seen several specimens obtained in the Wellesley 
province. 

63. Python retienlatus^ S e h n e i d. (G ii n t h., 1. cit. x>* 330). 

Ely th (Journal, Asiatic Sociely B., XV, 1846, ]). 377) wms 

correct in suj)x^osing that it is this species which occurs on the Nico- 
bars. I have lately obtained from Gamorta one sx^ecimeii measur- 
ing 110 inches, of which the tail is 14 inches ; scales round the 
body in 72 series, ventrals 323, some of the before last bifid, last 
entire semilunar ; subeaudals 98. Behind the posterior frontals 
there is one pair of largish shields, followed by two other pairs, in 
one line, the inner S 3 , nailer than the outer, then comes the vertical ; 
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tliree loreals, two smaller suporseding a long lower one ; tliree ante- 
oculars, one large superseding two small ones, a single labial below 
tlie orbit. Tlie five first labials are deeply pitted on eitlxer 

side, and of tlxe lower labials the 9tii — bSth are pitted. Coloration 
typical, as in Malayan specimens. 

Fam. Homalobsid.e. 

64, Hjimrlima plimleay B o i e, (G ii n t li e r, 1. cit. p. 280). 

A specimen from tlie Irravadi river near Mandaley measures 17 

indies, tbebead being incli., and tlie tail 2|- inches ; ventrals 122 
of which the last two are bifid, subcaudals 33 ; the anterior frontal 
is fully two-thirds the width of both the posterior, occipitals obtusely 
pointed behind ; each anterior chin-shield fully one-third longer than 
one posterior. Colour above and on the front of the chin slightly 
extending backward, leaden grey, below albescent yellowisli with a 
median brownish line on the lower part of the body extending to 
the subcaudals, where it is as usually most distinct. Other 
specimens from Moulmein don’t differ from Gunther’s and 
Theobald’s account of the snake. 

65. Cerberus rhjnchops, S c h n e i d. (G ii n t h., 1. ci^ p, 279). 

This is a very common species about Amherst, occurring in 

brackish and in pure sea water together with Hipistes hydrinus ; but 
unlike this last, it goes far inland, and haunts with equal ferocity 
after fish &c., in fresh water pools, &c. One half grown speci- 
men from Amherst, measured 27 inches, the tail being 4*6 inches, 
it has has only 144 ventrals, but 64 subcaudals. Scales always in 25 
rows. The largest specimens measures 50 inches. All specimens are 
above greenish grey, when young with numerous blackish cross 
bands above, and, below, sometimes almost wholly black with only a 
few whitish or pale blotches j with age the upper cross bands become 
less distinct, being partially broken up into spots, until they dis- 
appear ; a black strip begins on either side at the snout, passes 
through the eye, touches the angle of the mouth aud disappears on 
the posterior part of the neck ; upper labials and sides of head pale. 

, , The number of upper labials sometimes rises as high as 12 ; the 
last five being small and corresponding to only tlu’ee superimjiosed 
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sliieids wliieh. represent tlie true kbials ; all the upper as ^YiAl as the 
lowc-r lahialsj and ail the shields of the head are fiiicdy granular. I n 
a specimen from the Nancovn.y haven ^Nieohars) there are ten u]>por 
labials, the last two corresponding to only one upper portloji. This 
specimen is uniform dark greenish above, on tlio last three series of 
scales on either side conspicuously yellowish ; ventrals, to a griait 
extent, and the subcaudals wholly black ; the black eye streak is 
liardly perceptible ; total length 26 inches, of which the tail is 4 J 
inclres, ventrals 152, subcaudals 53. 

A specimen from the Andamans measures 324- inches, of wlii(4i 
tlie tail is G-J-, being remarkably long ; the dark cross bands above 
are rather distinct, and the whole of the lower parts is mostly 
black; there are 11 upper labials, the last four corj’osponding to 
oidy two upper portions; ventrals 149, subcaudals 63, Another 
specimen is ciuite similar, but has a row of large blackish spots on 
each side of the body, and a narrow central black line along the 
ventrals. 

66. Ilpkies IrijdyinKS, Cant. (G ii n t In, 1. cit, p. 287), 

This is a very common species at the mouth of tlio M(ud.nieiii 
river, esj^ecially near Amherst ; it lives almost entirely upou fish, 
and may be said to be rather a brackish than a salt water iidiabi- 
taut. The largest specimen, I obtained, ineavsured 224- imdies, 
of which the tail is only l-J- ; ventrals 165, subcaiidaLs 27. I 
have seen about 50 live specimens and all had tlie tail remark- 
ably short, the number of subcaudals varying from 22»35, the 
terminal scale Iming always very strong and conically produced ; 
the number of rows of scales varied from 38 to 42. The supraor- 
bital is occasionally divided in two ; there arc two pairs of chin 
shields, one belxind the other in one row, the two first are large, in 
contact with 4-— 5 broad labials, each second is only one-third of 
the length of one first ; sometimes a third pair of cliin shields is 
indicated. 

Young specimens often have a marked yellowish green tinge ; 
older ones are above dull greenish grey with 38 — 45 broad bluish 
black transverse bands, generally a little narrower than the inter- 
s^xaces; the lower ixarts are pale yellowish and the median portion of 
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the ventrals mostly tinged or finely checkered with dark grey. The 
snake is considered hy the natives to he poisonous, though of course 
without any reason. "When placed on the ground it moyes without 
difficulty and, as Dr, Cantor says, does “not offer to bite,” but 
when excited it is very fierce, attacking everything that comes near. 
Having been assured by the natives of the dangerous bite of this 
snake, I took, on leaving Amherst, two live specimens in mj boat, for 
tlie purpose of making some experiments during a prolonged row up 
the river, in order to see whether the bite would have any effect 
upon fish or fowl, but my men got so alarmed that I had to kill the 
snakes. There is, however, no doubt that the species is harmless. 

Cafitmla, Girard, (G ii n t h e r, 1. cit. p. 277). 

E. D. Cope (Proc. Acad. N. B. Phil., 1866, p. 312,) first ob- 
served that Ilydrodijhms^ Peters, is identical with Cantoria^ an 
opinion which is also endorsed by E e i n h a r d t, and a compa- 
rison of P e t e r figure in Monathsb, Berlin Akad., 1859, ]3. 270, 
fig. 1 , leaves no doubt about it ; the Bornean species HjdrodifBm 
elapiformis, Peters, also appears to be the same as Cant, ehngata^ 
in which case, however, the former specific name will have the 
priority, 

67. Cantoria Dayana, n. sp., PI. XI, Pig. 5. 

Body long, slender, suheylindrical, head not distinct from neck? 
obtusely rounded in front. Scales smooth, elongately hexagonah 
in 19 series, ventrals 268, anal bifid, subeaudals 56, in two rows* 
Eostral pentagonal, broad, deeply indented below, very narrow 
above, with concave sides ; anterior frontal almost linear, in contact 
with the rostral, little widening posteriorly, separating the two large 
elongately quadrangular nasals, and scarcely longer than these ,* pos- 
terior fi-ontals two, each irregularly hexagonal, forming a short su- 
ture, and being in contact with the anterior frontal, the nasal, loreal, 
pre- and supra-oculars ; vertical large six sided, with an obtuse 
angle in front, with very slightly converging sides, posteriorly form- 
ing almost a rectangle ; occipital considerably longer than vertical, 
obtuse and sHghtiy diverging posteriorly ; supraciliaries moderate. 
Pive high upper labials, the suture of the third and fourth is be- 
low the eye, but none enters the orbit ; loreal squarish a little 
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longer than high ; one narrow hut high pre-oeular, roaehiiig to tlu^ 
top of the head, and in contact with the posterior froiitals j two 
post-oculars, the lower one forming the edge of the orbit and joining 
the pre-ocular; temporal 1 -j- there being one conspicuous P 
large, second temporal behind the first in contact with the oeeipitals. 
Eight lower labials, the two first form a short suture and are 
followed by two pairs of subequal chin-sbields. 

Colour aboTe dull yellow with numerous broad bluish black 
bands, separated on the back by narrower interspaces, becoming 
rapidly wider at the sides, and the black bands are obsolete before 
they reach the ventrals ; on the posterior part of the body some of 
the bands are confiuent, and on the tail they even partially form 
rings ; head with a yellow band across the posterior frontais, dark 
on the top (including the eyes), with a few yellow spots on the 
occipitals and vertical ; below uniform pale yellow with a dusky 
greenish tinge along the middle of the ventrals. 

There are four teeth in each maxillary, the last is the largest and 
indistinctly grooved ; on one side one small additional tooth is be- 
tween the first and second, and another one between this and the 
third. 

A single specimen was obtained by me near Amherst at the 
mouth of the Moulmein river in bracldvsh water ; it measures SO J 
inches of which the tail is In coloration and general habit it 
strongly resembles Hipistes hydrinm, in company of which it was 
procured, but it appears to be very rare. Captain G. E. Frye r 
sent about ten fishermen for me to work; they brought in one morning 
at least 60 specimens of Hipistes hydrinm and a great many Cerberus^ 
but only a single specimen of this new species. I have great plea- 
sure in naming it after my friend, Surgeon F. D a y, whose pleasant 
company made my short stay in the neighbourhood of Moulmein 
quite as instructive, as it was a source of recreation and of pleasure. 

Fam, ELAProiE. 

68. Bangurus cmruleuSj S c h n e i d. (G ii n t h. L cit. p. 343). 

A specimen obtained by Dr. Day at Bassein (Brit. Burma) 
measures 41 inches of which the tail is 5 J inches ; ventrals 224, sub- 
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caiidals '52 ; back crossed witb. 52 transverse oblique bands, indis- 
tinct on tlie neck, rkarrow* along the vertebral series, but broad at 
tbe sides, some of tbein extending at tbeir base over the length of 
3-4 scales, others being bifid, and consequently narrow ; some of the 
ventrals witli lateral dark spots on the posterior two-thirds of the 
body, along the central line checkered with dark, and each of the 
subcaudals has a blackish spot near the centre. 

This species appears to be very rare in Burma ; Mr. Theobald 
(Cat. Bept. Brit. Burma, extract p. 62, Journ. Linn, Soc. ZooL 
voL X) observes that he never obtained it himself, neither in Pegu, 
nor in Tenasserim. 

69. Oplmphayus elaps^ 8 e h 1 e g., PL xi, %. 7 ; (G ii n t h., 1. ext. 
p. 341). 

The variety described by Mr. Theobald from Burma (Jour- 
nal Lmii, 8oe., ZooL voL X, extract, -g, 60) also occurs on the 
Andamans, hut does not aj)i)ear to be common. Mr. Boep- 
s 1 0 r f f obtained near Port Blair a specimen of nearly six feet 
in length, it is xiuiform olive brown above on the anterior one 
fourth of the body, then a number of distant transverse 
yelMwish Ixaiids with black edges begin to appear, and continue 
up to the tail, where each scale has a yellowish centre with black 
edges, and besides that there are numei’ous narrow black bands 
on it. Belowq the fi^ont part is uniform yellowish white, in the 
middle oxilj a few ventrals are black edged, on the posterior part 
all the ventrals and siihcaudals are half yellowdsh half black. The 
three first subcaudals, two about the middle, and one a little further 
on are entire, all others bifid. The poisonous gland is rather 
elongated and situated immediately behind the posterior angle of 
the eye, extending to the tyinpanoid region. 

Considering the genei’al characters of this species, its form, colo- 
ration of the adult, number of rows of scales and the shields of the 
head, there would hardly seem sufficient reason for separating it as 
a genus distinct from Maja, the only difference from the latter be- 
ing, the j>r6S6nee of two large shields behind the occix^itals, and if 
these were not present, it would be often almost impossible to dis- 
tinguish Ml tripidians from 0. elaps^ for in many varieties of both 
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tlie colouring is found to be quite tbe same, and in some of tripu-- 
diam tlie temporals are in position, size and nunibor perfect! 3 ^ iden- 
tical witli those of elap^. This last, when disturbed, raises the 
front x^art of the bodj^ exactly like a Cobra, but does nr>t distend 
the neck to any considerable extent, though it has it distinetl^^ 
flattened, as is also the case in some varieties of trqnulians. 

The ^mimg of 0. elaps is so thoroughly diflerent in coloration 
from the full grown snake, that few would hesitate in considering 
it a new sx)eeies. Dr. Day obtained N. E, of Moulmein a s];>eeimen 
(see fig. 7, pi. xi ) measuring 201 - inches, of which the tail is 
3:1 iuches, ventrals 262, anal very large, subeaudals 87, the first 5 
entire, the others bifid. The head is broader and flatter, as com- 
pared with that of adnlt specimens, the snout is remarkably short, 
blunt, the occix)itals longer than in any old sx)eciinen 3 I have seen ; 
other shields and scales normal. The coloration is ]>ure jet black, 
the snout, a hand in front of the eyes, a third posterior to tiiem, 
broken wp into large spots, a forth across the posterior end of the 
occipitals broken uj) into six sj)ots, 32 narrow equidistant I'ings on 
the bod}^ directed forward along the dorsal line, and 1 1 rings on the 
tail as well as its extreme tqj are jmllowish white ; chin and throat 
uniform yellowish ; the rings of the body become much wider on the 
belly, leaving only black bands of 2-4 shields width between them ; 
on the posterior ];)art the black x>revails, the white hands become in- 
terrupted, but on the tail the rings are again complete. Dr. G u n- 
t h e r notices the coloration of a young 0. elcqjs, but as it is not 
usually known, I have given a figure of the s|)ecimen alluded to. In 
the old snake the white bands gradually become less distinct and 
sometimes nearly quite disa|)pear, the black colour being also re- 
Xflaced bj^ uniform brown. The general character of coloration of 
tlie young ekps most markedly recalls that of Xenurelaps Ian- 
guroides, of which we as yet only know young specimens. 

- 70. Xctja tripudians^ M e r r. (G ii n t h., L cit. j). 338). 

A jmung specimen, (14 inches of which the tail is 2 i inches) 
from the neighbourhood of Kotegurh (elevation between 5 and 
7000 feet), is uniform olive grey above, whitish below, with three 
blackish cross bands on the neck, on the upper side of w^hich only 
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a few blaekislx marks are indicated ; scales in 23 rows, posterior 
frontals markedly smaller than the anterior, which form only a 
very narrow suture, eighth upper labials, the second and third small, 
situated below the posterior nasal shield, the fourth and fifth enter 
the orbit, the eight labial is the longest of all, but only as high as 
the second and third; the first lower labials form a long suture ; 
t ]|0 preanal is entire but deeply grooved in the middle, the groove 
beginning at the jxrevious shield ; the second and third subeaudals 
are entire. 

I have often observed uniformly olive coloured full grown sj)eci- 
mens on the hills between Simla and Missdri and the plains, but 
whether they offer similar variations in the head shields, as the 
young form I have just noted, I am unfortunately not in a position 
to ascertain just at present. 

This wide spread species also occurs on the Andaman islands, but 
does not seem to he common. One specimen, 22 inches long, lately 
sent to me hy Mr. H o m f r a y is, above, markedly blackish brown 
with very numerous, narrow, transverse, slightly angular pale bands, 
the angles being directed forward ; a single large pale spot with a 
blackish centre on the middle of the neck ; below, the chin and 
anterior part of the throat are yellowish, followed by two indistinct, 
broad, dark cross hands ; the rest of the lower part is greenish ashy, 
the suhcaudal scales are divided hy a zigzag blackish line. A full 
grown snake from the Andamans does not exhibit any difference 
from the continental form. The species is as yet unknown at the 
Mcohars. 

71. Qalloplm intesUnaUs^ L a u r. (G- u n t h e r. 1, eit. p. 348). 

I received a specimen of this interesting species from Upper 
Burma. It is brown with the pale dorsal streak one scale broad ; the 
black borders on either side are not very conspicuous ; the lateral 
stripe is pure white, slightly narrower than the dorsal, and is 
situated between the last and before last series of scales. Ten- 
trais 267. 

The poison glands are of exactly the same shape as de- 
scribed in this species by Mr, M a y e r in a paper lately (1869) 
published in the Monathsherichte of the Berlin Akademy. They are 
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soniewliat more tlian one-tliird of the length of the body, ruuriing 
along the ventral side and aceompanying laterally the alimentary 
and respiratory canal &g. Their anterior half is oxtreiuoly thin, 
after which they gradually thicken, terminating in front of tlio heart 
with cdub-shaped ends, being here partially surrounded by the pa- 
renchyma of the internal organs. There is a perceptible tliickeiiing 
of the iniiscles to be observed here, and when seen externally the 
body is slightly thicker where the poison glands terminate. This 
most remarkable physiological phenomenon, consisting in the pro- 
longation of the poison glands has, to all appearance, its reason in 
the slenderness of the snake, its head being so small, that there 
does not seem to be sufhcient room for the development of the 
poison gland and of the muscles required to j)rodnce upon it the 
pressui’e necessary for the ejection of the poison. 

I w-as told that this little snake is more dreaded by the natives 
of Burma and of Java on account of its bite, than the comparatively 
gigantic Ophiophaga^ elaps^ S c h 1 e g. 

Fam. IlYBROPHIBiE. 

72. Fnhydrina Valahadyen^ Boie, sp., 1827. 

Syn. Enliydrina Bengaleiisis^ Gray, (G u u t ii e r, 1. cit. p. 381). 

73. Fnhydrina schistosa, Baud. (G ii n t h e r, 1. cit.). 

Eussell (Ind. Serpents part II, pis. x and xi ) very properly 

pointed out the distinction of his Valahadyen and Iloogli pattee^ ac- 
cording to native accounts. There can be little doubt that he had 
two distinct species before him, but the latter does not appear to 
be nearly as common as the former, at least I can find in the Asiatic 
Society’s collections no specimen of it among many of Valahadyen ; 
neither does a specimen of it appear to exist in tho British Museum 
collection. 

I have lately obtained from Dr. Day two specimens of F. Vala- 
hadyen from Orissa, and one specimen from Gopalpore, the latter 
being to all appearance identical with Moogli puttee of Eussell, or 
Full, seMstosa^ D a u d. 

The principal characters of F. Valahadyen are a subcylindrical 
body, covered with hexagonal or suboval scales, carinated in 
the centre, the scales being, as Eussell remarks, rather conti- 
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guoiis tliaii iaibricated. The head is stout, rather wide at the 
base, with a moderate gajpe of the mouth, the shields of the upper 
head are iu all specimens, I saw, more or less granular ; the scales are 
on the neck (about 2 inches behind the head) in from 38-44 series, 
they are ovately elongated, and very slightly imbricated ; further on 
the scales are distinctly hexagonal and round the middle of the body 
i;i 48-50 longitudinal series* The tail is broad, its length boing little 
more than one-seventh of the body ; one specimen measures 33 J 
inches, of which the tail is 4^. 

The Gopalpore sj>ecimen represents an altogether more slender 
form, and the tail measures a little more than one-tenth of that 
of the body, being proj)ortioiiately rather narrow or less high 
than that of Vahikadycn. As compared wdth tins last named species, 
JB, schistosa has the head more ovately prolonged, and tlie gape 
wider, consequently all the shields of the head are also a little more 
elongated, and all are perfectly smooth ; the j^ostocular is in this 
particular specimen united to the fourth upper labial ; the scales on 
the neck are from 58-60 longitudmal series, they are very mueli 
elongated, pointed and imbricated. The body is more compressed 
than in Valakadyeny the scales on it are along the back much elon- 
gated, imbricated, and eaiunated, on the sides more oval or hexago- 
nal and less distinctly keeled ; round the middle they vary in from 
66-^70 longitudinal series. 

In coloration, both species ap];)ear to be very much alike, and 
this was probably the j)rincipal reason, that they had been considered 
as one and the same species, though G r a y, I think, very correctly 
remarks (Yij)erine snakes, p. 49) when speaking of Unh. Valaladyen 
(which is Boie’s Hydrus Valalmlyen^’^' and the same as E. Bengcdensh)^ 

c hi 6 g e 1 states that Hooyli pattee^ Bussell, is a 

half grow'ii specimen of this species ; but this is inconsistent with 
E u s s e ITs description and figure of the head shields.’^ 

74. Eelamk plaUmiB^ Linn. 

P. bicolor, S c b n e i d., (G ii n t h. 1. cifc. p. 382). 

A large specimen from the Orissa coast has each scale inipressed 
in the middle. A small specimen caught by Captain G. E. Fryer 

* Or Valakadyns wliich is evidently only an iiicorrect copy of RusseU^s 
name. 
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to the south of Ooylon is uniformly Mach ahoye, yellow at the sides 
and below, with remarkably elongated long blat'kish brown s[K)t.s at 
the sides j tail reticulated with yellow and black ; the scales are 
almost smooth. 

T]ie>species was taken also near the Andamans and the Nicobars ; 
it seems to be common all through the eastern seas. 

Fam, CnoTALiDiE. 

Trimeresums, L a c e p. 

The difficulty in discriminating various sx^ecies of this genus is 
well known. There is hardly a single character which could be 
confidently relied upon as constant, but the average nurnlTer of 
rows of the scales and their form, as well as the shape of the head 
ajipear to be more useful in the determination of sx}ecies than any 
other character, this of course apjylying to specimens of about 
equal ske. The number of small shields behind the rostral is very 
variable, and the second upx)er labial is sometimes divided in two 
parts on one side, wffiile it remains single on tlie otiior in one and the 
same specimen! The size of the suxmaciliaries is, however, tolerably 
constant. 

The effect of the bite of a Trinieresuncs does not as a rule ax>x>ear 
to bo nearly so fatal, as is for instance that of Baboia RimeUii. This 
is often due to the diffi.culty accomx)anying the ready use of the long 
and rather strongly bent fangs, but mainly, I think, to the smaller 
size of the x^oison gland. The last is situated in Trimeremrm along 
the lower posterior edge of the maxillary, covered above by the 
masseter and post-temporal muscles, and laterally only by the skin ; 
its form is simple, not provided with any appendages, as in the 
Cobra. The small size of this gland in some species, as for instance 
in F Cmitoris from the Nicobars, is very remarkable, for in some 
specimens between 3 and 4 feet in length it is not much longer than 
half an inch, and about a quarter of an inch high, with a canal in 
front, of about half an inch, leading to the fang. Dr. E i n k says that, 
during his stay at the Nicobars, he was informed of the existence of 
great many vipers in the jungles, but he never heard of a fatal case 
resulting from their bite. Occasionally, he says, a native was seen 
with a swollen foot, but it always soon passed away, I made in- 
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quiries on this point when visiting the Nicohars, and was told the 
same account. Subsequently, my collector heard the same from the 
natives who procured for him nearly all the THmercs^m which he 
brought back. I believe that the species chiefly live here on insects. 
It really seems that the size of the poison gland, and consequently 
the quantity of secreted poison, varies according to the necessity 
which arises for its use. In some specimens of Caniork the gland is, 
for instaneCj considerably smaller than in specimens of half the size 
of the allied mridis at Moulmein, or mrimtm from the Himalayas. 

I have lately examined about 70 or 80 specimens of Trimeresums^ 
belonging to several species; all these snakes are eminently 
arboreal and generally found on high grass or on bushes, 

Theobald, in his Oat. of Kept, Asiatic Society’s Museum, 
pp. 75-76, described two apparently Indian sj)ecies as T, Andersoni 
and ohcurus. The latter has entirely the t}q)e of the coloration of the 
former, and is no doubt specifically identical with it. Both have 
25 rows of strongly keeled scales, the former specimen has 182 
ventrals and 56 subcaudals ; the latter also 182 ventrals and 71 sub- 
caudals, tbe third and fourth shields being entire. 

75. T, gramineus^ Shaw, (G- ii n t h. 1. cit. p. S88). 

Body grass green ; head moderately elongated and high ; form 
19-21 rows of large elongated strongly carinated, pointed scales. 
The species appears common in the Hhasi hills and in Assam. 
I have never observed it in the interior of the N. W. Hymalayas, 
though I often procured T. carinatus, but Dr. Gunther men- 
tions it even from Ladak.” It would be interesting to know which 
part of the country is alluded to, for Ladak proper has scarcely any 
arboreal vegetation, except a few poplars and willows in the Indus 
valley. I passed fcee times through Ladak (I mean the uj 3 per 
Indus valley about Lei and the elevated country on both sides of it), 
but I never saw yet a single snake, and the existence of a Trhmre’* 
sums is of all the most improbable in a country situated above 
10,000 feet, and subject to the most rigidly cold climate, so that 
hardly any arboreal vegetation can thrive. 

r. Cantoris of B 1 y t h is, as Dr. Gunther rightly sup- 
poses, qxiite a distinct species, and will be noticed further on. 
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76. Trimeresurm erytlirurm^ Cantor, (Gr ii a t li e r, L eit 

p. 886). 

Tlie Iieafl in tHs sjjeeies is elongately oyal, more depressed than 
in either T, yramineus and T. mrimtus ; tlie usual number of rows 
of scales is 23 in adult specimens, 21 in young ones ; the scales are 
elongated, pointed and strongly carinated. There are mostly 11-12 
upper labials, and usually only one row of scales between the la- 
bials and the infraoculars. The supranasals form a broad suture 
behind the rostral, but sometimes a small azygous shield is present. 
All the specimens, I haye seen, had the lips and chin white, the 
lateral line was also always distinctly white, bordered with greenish 
or purple below ; general color uniform green above, tail ruddy. 

I found this species common on the limestone hiUs near Moul- 
inein ; and also obtained specimens from Upper Burma, from Penang 
and the Wellesley province ; it is always more ^lender than T. can- 
mtus. One specimen from Moulmein measures 25 inches of which 
the tail is 5, 23 rows of scales, ventrals 157, subcaudals 63 ; another 
young specimen is lOJ, of which the tail is 2i, scales in 21 rows 
only, ventrals 167, suhcaudals 63, the second, fifth and sixth are 
entire, the other bifid. 

A sx^ecimen from Java measures 211- inches, it has 170 ventrals 
and 75 subcaudals, the colour of this and of other Penang and 
Javanese specimens always appears to be darker green with a 
bluish tinge, while Moulmein specimens are bright green, but there 
is no difference in structure between both. 

77, Trimeresurus carinatusj G r a y, (Q- u n t Ii., 1. cit. p. 386). 

This species has 23-25 rows of scales, exceptionally only 22 or 21. 

The scales are elongated, larger than in either of the two last 
named species, sharxfiy carinated ; the head is short and high, there 
being mostly two rows of shields between the infcaoculars and the 
labials, the latter are generally ten in number ; there are usually 
one or two azygous shields present, very rarely there is no azygous 
shield, but in such a case the supranasals just touch each other, 
not forming a broad suture, as in erythrurus ; the supraeiliaries 
are very large. The general color is usually green, sometimes 
there are large blackish spots at the sides ; the lateral line is either 
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well developed, wlute, margined witli coral red below, or it is absent ; 
tail pale r uddy above, usually equal to one-sixtb of tlie total length. 

One specimen from Moulmein measures 27 J inches, of which the 
tail is 4K scales in 2 S rows, ventrals 155, subcatidals ol, one azy- 
gous shield. A young specimen from the hills, N. E. of Simla (about 
6000 feet) is Ilf inches, of which the tail is 2|f, ventrals 163, sub- 
caudals 74, the fifth and ninth being entire. An other adult 
specimen from the same locality has no azygous shield, it measures 
inches, of which the tail is 5| ; ventrals 173, subcaudals 62 ; on 
the neck there are 22, round the middle of the body only 21 series 
of scales, the reverse being often the case in other specimens. 

Three sx^ecimons, in the Asiatic Society's coUection, from Bengal, 
each has 25 rows of scales, they are uniform green. It is very 
difficult to distinguish some sx^eciinens of this species from grami* 
esjjecially when the number of rows of scales is as low as 21 ; 
such sx)ecimens could be referred to either of the sx3ecies, the only 
criterion in favor of carinatim being the short and rather broad, stout 
head, and the large size of the sux3raciliaries. 

I have not seen any tyx>ical sx3ecimens of carinatm from the Anda- 
mans, those which have been referred to it ax:)pear to be really 
distinct and belong to the next species. 

78. Trimeresiirm poTpJiyTaceus, Blyth, PL XII, Fig. 2. 

B 1 y t ii, Journal Asiatic Society, Bengal, 1860, vol XXIX, p. Ill, 

Theobald, in Journal Linn. Society London, vol. X, Zool. (Extract, p. 64). 

B<3dy rather slender with a large elongately triangular head ; scales 
usually in 25 series, narrow, elongated, sharjffy pointed and cari- 
nated ; supranasals small with one large azj^gous shield between 
them ; sux3raciliarie8 narrow, aa in yrmnineim ; upper labials 12-14,. 
the posterior nine or ten markedly small, the second forms the 
front of the facial pit ; scales on the head keeled, aH of moderate 
suhequal size, those on the front part flattened. 

A half grown specimen measures 25i inches of which the tail is- 
3| ; the first labial is united with the nasal ; ventrals 180 ; anal nar- 
rowly projecting, semilunar, entire ; subcaudals 55. 

General color above dull green with a fine porphyraceous lustre 
throughout, sides of the posterior one-third of the body and tail with 
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some indistinct large porphyraceons spots, upx>fjr lip and below 
wliitisb. witli a groeiiisli tinge ; lateral line sometinies indieatodj 
blit ■usually not marked at all. 

Mr. B 1 y t Ii iir>st pointed out tbe peeuliax* colouring of tl^s spoci(js 
as di^stinGt from tliat of graminem^ to -wliicli lie afterwards referred it 
on account of tlie similar form in the sbields of tlie bead. In conse- 
quence of tbe greater number of rows of scales, and tlieir siTniiar 
form, tlie species bas been considered by G 11 n t b e r as identical witli 
earinatns ; but, setting aside coloration, tbe scales ofpoiphjraeciis are 
niucb narrower and more slender, and tbe yeiitrals are conspicuously 
narrower and in a gi’eater number present, tbe siipraeiliaries narrow^ 
tbe labials more numerous and tbe bead a little less bigb than in 
earmatus. Tbe peculiar porpbyraeeous tint of tbe dull green colour 
is very marked, and well preserved spjecimens can be readily distin- 
guisbed by it from either gramimm or carimtus.^ Tbe species seems 
tolerably common on tbe Andamans about Port Blair. Tbe specimens 
marked 1 and c of T. carinatiis in T b e o b a 1 d’s Cat. of Kept. 
Asiatic Soe., Museum, -p, 74, belong to porphyraeetiSj and probably 
also those marked /, but they are not well preserved, one has only 
23 rows of scales. 

79. Trimeresurus mutabilis, n. sp. PL XII, Fig. 5. 

Body slender j bead elongated, rather depressed, with tbe snout 
moderately narrowed and rounded, equal to about one-twentiotb of 
tbe total length ; tail strongly prehensile and short, being one- sixth 
or one-seventh (or even less than that) of tbe tot^il length. 

Scales in 21 series, subquadrangular, slightly keeled, posteriorly 
obtusely pointed; ventrals from 156-167 ; anal entire; subeaudals 
48-62 ; last scale large conical ; bead covered with small, sub- 
equal flattened smooth scales, one azygous shield between a 
pair of supranasals, supraciliaries narrow and long ; sometimes 
divided in two parts ; a single long infraocular extending posteiuor- 
ly, leaving room only for two or three small postoculars ; upper 
labials 9-10, the first is in all the specimens examined united to* 
the nasal, the separation being only indicated by a groove ; the 
second is narrow, usually single, and generally forms the front of 
the facial pit,, but sometimes it is divided into two shields ; in the 
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figured specimen it is normal on the left, divided on tlie riglit side, 
tlie sliield, forming tlie front of the facial pit, being separated from 
the labial ; in another specimen it is normal on the right, and di- 
vided on*the left side, the labial proper being again separated into 
two shields. These alterations in the form of the second upper labial 
are principally to be observed in the banded variety, which will be 
immediately referred to. The third labial is as usually the largest 
and the size of the following gradually decreases ; there is mostly 
only one series of scales between the infra-ocular and the labials, 
sometimes one or two additional minute shields are interposed. 

The coloration is subject to great variation. Some specimens 
which a.p|)sar to be males are more slender than others, and with a 
proportionately longer tail ; they are dark blackish brown on the 
head, olive brown above, on the body either uniform or with some 
of the scales lighter, and with numerous greenish white and dark 
margined cross-bands, these being either regular, or broken iij) in 
halves, these again partially alternating with each other ; there is 
an indistinct narrow pale longitudinal streak on the neck, and an 
oblique streak runs from the eye down each temporal region ; a very 
conspicuous white streak originates at the base of the rostral, 
ascends to the orbit, passing along the infra-ocular, and then again 
descends to the angle of the mouth, meeting the temporal streak 
on the neck and continuing along the bases of the ventrals as a 
series of white spots, having dark brown sj)ots below them. The 
sides of the body are marked by two longitudinal greenish white 
bands, separated by a brown band which is sometimes broken up 
into streaks and spots. In some specimens, the dorsal cross bands 
become indistinct, and in others — ^which are rather stout, wuth 
short tails and some of which certainly are females, — the color is 
above imiform reddish brown, darker on the head, paler at the 
sides, and sprinkled ail over with coral red. Sometimes a narrow 
yellowish and reddish hand is conspicuous along the two outer series 
of scales on either side. The upper labials are more or less whitish 
ashy ; a rather indistinct whitish streak margined with black above, 
and sometimes also below, runs from the eye towards the angle of 
the mouth. Below, the color is pale yellowish or greyish, densely 
and finely marbled and freckled with dark and red, especially on the 
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tliroat and fore-x^art of tlie belly ; the bases of tlie ventrals are iisiiolly 
conspicuously darker tlian tbeir centres. Tbe tail is above always 
coral red, or reddisb. brown, below darker, being marbled and 
sx')otted witb dark brown. 

TMs species recalls tbe variabiliiy of coloration noticed in T. Way- 
lerij S 0 b 1 e g., (G ii n t b., loe. cit. p. 388), and I was at first much 
inclined to refer it to that species, but as the Nicobar form always 
has only 21 rows‘^‘'of very slightly keeled and rather large scales, both 
must be kex^t distinct. Whether any of the numerous species, which 
Gray describes in Ms Catalogue of Vix^erine snakes, (x3. 9-11) and 
which Gunther considers as varieties of T, Wagleri^ are identical 
with the Nicobar form, it is impossible to decide from G r a y's 
descriptions. I have never noticed in T, mntabilis that the s<xuarish 
dark bands or spots extend on to the sides, much less on the belly ; 
they are strictly dorsal, and each separated from the next by a narrow 
pale greenish band which is connected with with the lateral longi- 
tudinal band of the same pale color. The unieolored variety strongly 
resembles Gray, (Giintli. 1. cit. x^* 387), but the 

more slender habit, pi'ehensile tail, smoothish scales in 21 row%s, 
readily distinguish both. 

As compared with T. por^hjraceoiis, the distinctions just noticed are 
equally valid ; the number of ventrals is in the x)resent sx)ecies con- 
spicuously smaller than in the former. With T. yramnmis, the num- 
ber of series of scales agrees, but their form and slight carination as 
well as the shape of the head, and other characters do not admit a 
specific identification. Stein dachner (Eeptiles of the Novara, 
p. 86) mentions three rather much injui’ed specimens of T, pitrjyit^-euB 
from the Nicobars ; he does not record the number of rows of scales, 
but as these specimens were previously referred byFitzinger 
to T, niridiSj D a u d. {graminem^ S h a w), I susx^ect that they be- 
long to the unicoloured variety of the present species. 

I have examined one sxDecimen from the Andamans, 19|- inches 
long, of which the tail is 2f, ventrals 163, subcaudals 52, (3rd and 7th 
entire); color uniform above, paler and conspicuously reddish at 
the sides, with an indistinct darker longitudinal band in the middle ; 

* Cantor says that in liis ^ufj^urms) he counted on'ce as 

many as rows of scales. 
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Bides of Iiead Hacfeish, Milder upper labials pale ; below greenisli 
sprinkled with reddish und dark brown. From Oamortaj one of the 
Nicobar islands, I obtained about 12 specimens. The measurements 
of the four principal varieties are as follows : — 
a. Total length 18f inch. ; tail 2f inch. ; ventrals 1G7 ; siibcad. 50, 
belly conspicuously yellowish, nearly uniform greenish brown above. 

tot. length 16 inch. ; tail inch ; vent. 156; subc. 48; uniform, 

<?. „ ,, 18-J ,, „ 2J ,, 5, 160; ,, 50; ,, 

d. „ „ IBf „ „ Zi „ „ 164 ; „ 62 ; banded. 

80, Trimeresurus Cantoris^ B 1 y t h, PL XII, Figs. 8-4. 

Tvicjonocei^halm Oantorij B I y t h, I'ournal A.siafcic Society, Bengal, 1846, 
SV,p. 377. 

Trimeresurus mriMs, var. Omtorii B I y t b, ibid. 1860, vol* XIX, p. 110. 

Body moderately slender, with a lai’ge triangular, rather high 
head, (being about one-twentieth of the total length), and a pro- 
portionately short tail, varrying in length from one-seventh to one- 
ninth of the total length of the body. 

Scales narrow, elongated, distinctly keeled in 27-cll series, the most 
usual number being 29. Scales on the top of the head very small, 
almost tubercular, equal ; one (rarely two) smaU. azygous shield be- 
tween the supranasals which are of moderate size ; supraciliaries nar- 
row, elongated, sometimes divided in two shields ; upper labials 11- 
12, first united with the nasal, second forms the front of the facial pit, 
third, as usua%, the largest ; one long, linear infra-ocular extending 
posteriorly, usually two small post- oculars ; two rows of shields 
between the infra-ocular and the labials. Tentrals'^' 174-184 ; anal 
entire, narrowly semicircular and freely projecting ; subcaudals 55-76. 

The general color is light, or more usually dull green, with sever- 
al series of dark alternately placed spots ; a white lateral streak on 
the head beginning at the rostral ascending to the eye and then 
.continuing to the angle of the mouth is often present, it is margined 
above and below with dai^ker green, but it becomes obsolete with 
age ; a narrow wMte lateral band begining at the posterior neck,, 
occupying half the width of the outermost row of scales on 
either side, edged with dark below and extending up to the end of 
the tail, is always present. Below, whitish or greenish with the bases 
^ B 1 y fc b’ B type of Gmtoris bas 182 ventrals and 76 subcauJais, 
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ef tke Teiitrals dark asliy, or Idackisli ia moire fully grown speei- 
iiiens ; tail strongly pi^ehousile, laterally eonipress(Hl, and alwajH 
provided with largisli dark spots, its ground color Luiiig a iiglit 
or AN'kitisli grey. 

The following are tlie principal variations of coloring &e., wdiicli 
I have observed in specimens of various sizes ; witii one oxeeptioii 
tke, specinieiis are all from tke Nicobars 

a. and Total lengtli- 12 inches^ of wMcb. the tail is 2 inches, 27 rows of 
soales, venfcrals 174, snbcandals 75, the last very large, cylindrical : dull green 
with five alternating series of small dark spots on the body, a white streak on 
the head and on the side of the body; below, greyish white; length of head 
PJ inches, width at the base- inches. Another young specimen, perfectly 
similar in coloration, measures about 14 inches, but the lateral streak on the 
head is absent. 

As regards the very small size of the scales on the body and on the 
head, as well as regards the coloration &e., these two specimens so very 
much agree with the description given by S t e i n d a c h n e r of THru. la-' 
hialisj F i t z, (ISfovara exped., Eeptilia, p. 86, pi. 3, fig. 1,) that I am very 
much mclined to believe the latter to be only a variety of T. C'.i>Uorls. S t e in- 
da c h n e r mentions, however, only 23 rows of scales, while in 14 specimens 
which I have exaniined, of all ages, the number of rows was never less than 27 
and nsually 28 or 29. Could perhaps 23 be a mispriut for 28? l^mther in T, 
MbiaUs, the supranasals are contiguous, but tins character is of little value, as 
in some of our specimens the single azygous shield is almost obsolete, though 
always present. P i t z i n g e r ’s si^ecies cannot be referred to 1\ mMabilis 
which never has more than 21. rows of very much larger scales, particularly 
those of the head ; its coloration also does not agree witli that of the last men- 
tioned species* 

c. Total length 19f inches, tail 2-|; 29 series of scales, vontrals 184, suboau- 
dals 62 ; bright green above with some indistinct dark spots, eye streak indis- 
tinct, lateral band distinct ; pale green below ; tail ashy, spotted with brown, 
(From Port Blair). 

d. Total length 22 tail 4| inches ; 28-29 series of scales, ventrals 174, sub- 
caudals 73, the llth and 14feh are entire; dull green. above, paler at the sides, 
greenish white below, lateral streak on the head and body distinct. 

e. Total length 23f''', tail 3"; 29 series of scales, ventrals 175, subcaiidals 57 ; 
length of head li-/', its width at the base 1 inch ; dull green above -with some 
dark spots on the head and body, whitish below with the base of ventrals 
dark, lateral band distinct; sides of head pale, but no tnmo of a distinct streak. 

/. Total length 33^ inches, tail 4^'^ length of head If', width 1|" ; 29 rows of 
scales, ventrals 182, subcaudals 60 ; dai*k brown above witli many scales partially 
or wholly of a greenish lighter color, and with large brownish pale spots on the 

29 
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top of head j* below whitish, all over sprinkled with dark, bases of ventrals 
blackish, tail below mostly black, 

£f. Total length 44 inches, tail ; length of head 3^ its width at base 

31 series of scales j ventrals 176, subcaudals 62 ; light brown with numerous 
pale scales, the lateral white band pai*tially yellow, top of head with indistinct 
dark and pale spots. 

h. Total length 48^'', tail 6|% head 2^", its width at base j ventrals 178, 
Bnbcandala 63 j general color greenish brown with pale spots, each scale of 
the lateral white band has a distinct yellow spot. This is the largest specimen 
observed. 

. From what I have already noticed there can be no doubt that the 
present species is cxuite distinct from either, T. vlridis or gramineus^ 
of which B 1 y t h considered it at one time to he only a variety. 
The great niiinher of small, carinated scales which are . almost 
granular on the head is especially characteristic for T, Ccmtons, 
In B 1 y t h ’ s original description the nuiiiber of subcaudals should 
be 76 instead of 214, which is a misprint, the number of ventrals is 
about 180 in the type specimen, which is, however, considerably 
injured and shrunk. The sj^ecies is very common on the Nicobars 
and also occurs on the Andamans. 

81. Trimeresurus convictus, n. sp. PL XII, Fig. 1. 

Body stout and short scales rhombic, moderately keeled in 21 
series; ventrals 132, anal entme, subcaudals 29; head broadly 
eliptieal, covered with largish, smooth scales ; rostral very high, 
obtusely truncate above with a small shield adjoining, behind which 
a pair of largish sii^jrarostral shields forms a suture, two other shields 
on either edge between tliem, and then follow the supraciliaries 
which are very large and broadly rounded posteriorly ; the second 
upper labial foiuns the front of the facial pit ; numerous small 
shields between the lower edge of the orbit and the iij^per labials, 
wlxioh are eight in number. 

Color, above, pale brown, with minute dark specks ; head uni- 
form dark brown, with a small yellowish spot in the middle of the 
tympanoid region, a U-niark on the neck, and a series of large 
quadrangular more or less confluent or alternating brown spots along 
the back, sides marbled with brown and pale yellow, one series of 
brown spots above the bases of the ventrals being rather more con- 
spicuous than others ; below, greenish or yellowish white, all over 
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ininiitely freckled with hro^vn ; chin jellowi.sh brown with rather 
large light spots ; a broad pale band runs from the rostral through 
the eye to the tympanoid region, a narrow white somewhat Tin di dat- 
ing’ streak from behind and below tho eye to beyond the angle oftJie 
mouth and continuing for some distance on the sides of the throat. 
Total length 14 J inches, of which tho tail measures i | indies, 

I long hesitated to separate this species from the Hymalayan T. 
monticola^ Gr ii. n t h., (L cit. "p. 388), there being hardly any ditfer- 
ence in coloration between the two, but the robust form of the 
body, eliptieal rather high head, coYered above with largish 
shields, short tail, and rhombic markedly broad scales, arranged in 
21 rows, seem to be suflicient characters to recognise the Penang 
form as a separate species ; in T, monticola the scales of the body are 
much more elongated, the number of small shields above tho 
rostral varies between 1 and x or or j these a^iygous shields 
appear to be more numerous in the young than in the old snakes. 
The only specimen I obtained, near the top of the so called 
Western hill on Penang, at an elevation of about 2400 feet. It 
was lying, (on an early morning and after a rainy night), near a dead 
hraiich in the middle of the path, when an old convict coolie who 
accompanied me was just too late for my calling out to him, 
and unfortunately stepped on the snake, which turned round and 
struck him on the left foot a little in front of the ankle. The man 
■was shivering dreadfully with fright, I was only a few yards off, 
secured the snake, which made hardly an attempt to move off, made 
the man sit down and suck the wound for about ten mimites, both 
the punctures having drawn blood ; but it was evident that the 
fangs could not have penetrated deep, for the snake was unable 
to close his jaws sufficiently well at the place where it struck. I 
had the snake in my hand and explained to the man that it is only a 
very small S2:)ecimen, and not one of the very poisonous kind ; this 
seemed to relieve a little his mind, though the jioor fellow (who 
had been for the last 20 years a convict in Penang and employed in 
clearing jungle), was well acquainted with the danger he run into. 
After sucking the wound for the first ten minutes, I gave the man free 
use of my brandy flask, which he certainly appreciated. He then 
continued sucking for about five or six minutes longer, took a mouth- 
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fill of toliaceoj rubbed some of the juice on the wound, and deelaxed 
himself ready to prosecute the stroll, I thought a long walk might do 
thi3 man good. It Avas about 8 a. m,, when he was bitten, and we 
returned home about 4 in the afternoon ; the man accompanied me 
for three successive days afterwards, and did not complain of any 
syniptoms whatever, not even of a sw'elliug of the w'ounded part, 
which is so common after the bite of the Nicohar Trimeremri. 

82. Eahjs hjmalmjmim^ Q- li n t h., (1. cit. p, 393). 

idem^ S t e i n d a c h n e r, Eeptiles of the Novara exped. p. 87. 

The rostral is as broad as, or broader at its base than, high, hut 
only of half the width at the top, where it touches the anterior 
froiitals. The upper ground colour of tliis snake varies from 
brownish green to ahnost brownish black, but generally with some 
lighter spots, bands or niarblings, and that of the lower parts is a 
greenish yellow with purple tinge, the purplish color sometimes 
predominating, es|)eei ally on the suhcaudals ; the whole of the 
lower side is more or less strongly marbled with greenish black, 
rarely is the underside nearly all black, hut the chin is always 
yellowish. The upper labials are yellowish white, and in con- 
tinuation of this color there is, in younger specimens, a very 
conspicuous whitish lateral band, occuiiying the base of lie ventrals 
and the adjoining row of scales. In old specimens, this lateral band 
is only indicated on the throat, becoming obsolete on the body. 

The largest specimen, obtained by me in the Kiilu valley, mea- 
sured 34 inches. AU sj)Gcimens wliich I examined had only 21 
series of scales. One nearly full grown, from the neighbourhood t f 
Kotegiirh (N. E. of Simla) measures 25 of wliich tlie tail is 3|-, 
terminating with a very small single, subconical scale ; ventrals 
160, subeaiidals 42. 

The species is very common aU over the N. *W, Himalayas, es- 
pecially between 5 and 8000 feet, hut on the Hatd mountain near 
Kotegurh and about Serahan I observed it even as high as 10*000 
feet. It principjally feeds on mice. 

Fam, YiPEEiDiE. 

83. Baloui Eusselln) S h aw, (G ii n t h.^ 1. cit. p. 396). 

This species is in the southern portion of the Kulu valley almost 
quite as common as the last, but it does not seem to grow to as 
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largo a size, as in Eengal or tlie plains of India ; tlio largest Hi- 
malayan s];>eeimen I measured was only 32 inelios. Tlie {coloration 
and otlior characters are, however, very constant, there are darlc 
brown oval si)ots encircled with black and then with white ; tlio 
tail in young sxieeiniens is brown above, yellow below, 

I observed the species np to 5000 feet in Xiiln, and up to 0000 
feet in Kashmir, but its nsnal habitat is between 2 and 4-, 000 
feet. It is generally found in sunny j)l£ices near tlie foot-pailLs, 
wliile Malys Mnialayanus is met with on the path itself, gvmerally 
after rain, and in shady places between overhanging forest trees. 

CHELONIA. 

Of this class I have obtained, along the Burmese and Malayan 
coast, only very few species, and those do not, with a single excep- 
tion, call foiv any special remark. 

84. Emys crassicoIJis, Bell, (G ii n t h., 1. cit. p. 28). 

I found this species common in the small fresh ivater streams of 
Penang, 

The coloration during life is blackish hrowni with, a sliglit greenish 
tinge on the earpace and on the feet, soinetimos the lower ksIcIo is 
irregnlarly%narbled with a paler color. The head has in young 
specimens a small interrupted pale orange or whitish spot somewhat 
in front above each eye, a pale large spot on each side of the neck, 
two spots behind the angle of the mouth and the greater posterior 
portion of the lower jaws are also whitish. In full growm specimens, 
the pale spots become indistinct and more or less eonlluont. It does 
not appear to be generally ' known that in the adult (8 imlios long) 
turtle the costal rklcje^^ which are very distinct in joimg specimens 
often perfectly disappear, and the vertebral ridge also becomes 
indistinct, as observed by Dr. Cantor (Journal Asiatic Society, 
Bengal, 1847, XVI, p. 609). The last vertebral plate is in younger 

^ Dr. J. D. Gray qaite lately (Froc, Zool. Soc., Loud. 1SG9, p. 197) pro- 
posed for 'Einys crassicoUis (apparently as tlm type) a new geiionc uutne 
In tbe generic characteristic the author states back throc-keeled.” It is 
perhaps fortuuato that Dr. Gray had not the cai-paco of an atliilt cras.Hcolli'f 
•with a detaciied skull for examination; he would certainly have made of it a 
new species, and under favorable circumstances perhaps a new genus ! In the 
old turtle as compared with the young, the snout is more obtuse, the- webbing 
of the feet a little less distinct, and the plates on the upper side of the feet 
more subdivided into single shields. 
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specimens sometimes as broad as the eandalSj sometimes the eaiidals 
reach only on one or the other side be^mnd its angle, 

Ex]^lanati(>n of Flates. 

VhX, 

Fig. 1, Cyrtodactylus n, sp., p. 167 j 1 upper view ; 1 a, side view, and 

1 b, lower view of the head ; 1 c, femoral region with a portion of the tall ; all 
figures in natural size ; from Penang hill, 2,400 feet. 

Pig. 2. Riopa lineolatai n. sp., p. 175 j side view of the entire specimen in 
natural size, 2 a, b, o, top and lower views of the head and inner femoral region, 
enlai'gedj Martaban, near Moulmein. 

Pig. 3. Tiliqna rngifera, n, sp., p. 170 ; corresponding figures as in the last 
species, natural size j Nicobars. 

Pig. 4. 31al)ouya, Jerclonianai n. sp., p. 172 j same views as of the last species, 
all ill natural size j Pnlo-Tickus, near Penang. 

PI. XL (All figures in natural size). 

Pig. 1. Allabes Nicobar iensis, n. sp., p, 184 j upper, lower and side views of 
the anterior part of the body j Xicobars. 

Pig. 2. Compsosorm semifasciatum, B 1 y t h, p. 188 j sarao vie^vs as of the 
last J Subthoo, N. W. Himalaya. 

Pig. 3. Tetragonosoma effrenef Cantor, p. 203 ; upper and side views 5 
Banka island. 

, Fig. 4. Dipsas hemgonotuSj B 1 y t h, p. 198 ; upper, lower and side views s 
from the Andaman Islands. 

Pig. 5. Oantonob Dayana, n. sp., p. 208 5 same views as of the last ; Amherst, 
Tenasserim Province. 

Pig. 6. Dipsas nmltifasciaia, B 1 y t h, p. 199 j upper and side views j from 
near Simla, N. W. Himalaya. 

Pig. 7. Ophiopliagns elops, S c h 1 e g., p. 210 ; upper view of a young 
specimen; from near Moulmein. 

PI. XII. (All figures in natural size). 

Pig. 1. Trimeresunos convictus, n. sp., p. 224 ; side and upper views of the 
head and neck, 1 b, side view of the middle portion of the body ; Penang. 

Pig. 2. T porphymceus, B I y t h, p. 218 ; similar views as of 

the last ; Andaman islands. 

Pig. 3. T Cantoris, B 1 y t h, p. 222 ; same views as of the last, 

uniform green variety from the Nicobars. 

Pig. 4. T Cantoris, B 1 y t h, p. 222 ; side and upper views of 

one of the largest specimens ; Xicobars. 

Pig. 5. T mutahilis, n. sp., p. 219 ; 5 and 5 a, the two sides of 

head and neck of the same specimen, shewing the second labial divided in one 
and united in the other ; 5 b upper view of the fore part of the body, 5 c side 
view of the middle part of the body, 5 d upper view of the same, 5 e, side view 
of the middle pai't of the body of another specimen, shewing a slight difference 
in coloration 5 Nicobars, 



Gexti^iha JiEscHim re-estahlished m a new genus of Oentiakace-h, 

by S. Kuez, Esq. 

(with. pi. xiii.) 

[Received 5tli Ai>ril, 1870 ; read 7tli Slay, 1870.] 

A few years ago I commimxeated to Dr. E. S e e m a n n, Editor of 
tlie Journal of Botany, together with a few other novelties, also the 
descEptioii and some fragments of a Gentiaiiaceous plant, which I 
had called Jmchkea gentlanouhs. At the same time I requested 
him to give an opinion on the validity of the new proposed genus. 
Dr. S e e m a n n referred the plant to Prof. G r i s e b a c h, who 
declared it to be apparently an undescribed speci<3S of the Ama- 
rella-^QQXioii of GerUuma, where, — on account of the hair-crown 
being wanting, — it will have to range near G. ^looreroftiana^ 
Wall., from which it differs by its smaller ffowcrs, its acute lobes 
of corolla, and its calyx, characters which make it allied to G. Ger- 
manicaf (comp. Journal of Botany, 1867, p. 241, in a note), and 
consequently, either Prof. G r i s e b a c h, or Dr. See m a n n, 
changed my projOGsed name into Gentkma {Aniarella) Jmchhei, 
K u r z, (by an accident spelled Tiesclike), 

I had no sufficient leisure to re-examine the plant under question, 
until very lately, when I came to the same conclusion, at which I 
arrived some years ago, that it is a new genus of Gentiaxage/e, 
and nearer allied to Ophelia, than to Gentiana. I suppose, tliat Prof, 
Grisebach was misled by the general appearance of the plant, 
and based thereupon his opinion, without examining the position 
of the stamens ; for I do not believe, that, had he really observed 
the peculiar insertion of the stamens, he would have placed the 
plant in the Amarella section of Gentiana. Moreover, ho has, in 
his elaborate monograph of GEXTiAXACEiE in D e C a n d o 1 1 e ’ s 
Prodromus admitted genera, based upon less important characters 
than those which the present species possesses. Had the filaments 
been simply adnate to the corolla, I would have considered that 
circumstance of very little importance, but they are actually termi- 
nal between the corolla-lobes, as is shewn by the fact, that the 
epidermis of the corolla overlies the vascular bundles leading 
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to the tilo.inents. The calyx' is exactly that of Lomatogoniim or 
OjjJidia, t]ie bell-Bhaped corolla more that of a. Gentiana. 

As regards the luiinej which I gave to this nev' g’eiins, I believej 
I have done nothing more but paid due justice to the Eev. II. 
J ce s c h k e, of the Moravian Mission, who, ^^ith uatired zeal and 
for a great part of the year secluded from all the civilized world, 
prosecuted his Botanical researches in Lahul, adding many a new 
or rare plant to the scanty Flora of British Tibet. 

JiiilSCHICEA, Kiirz. 

Calyx 5-fidus, subcD(]^ualis. Corolla eampanulata, 5-loba, fence 
mida foveiscpie epipetalis destituta. Stamina 5, terminalia, in 
sinubiis loborum eorollae sita ; filamenta brevi>ssima ; antlierfo in- 
eumbentes. Ovarium utrin(][ue attenuaturn, iiniloculare, ovulis 8 
juxta suturas seriatis ; stylus longiusciilus, bipartitus. Gapsula 
subsessilis, bivalvis, septicida, uiiilocularis. Semina oblonga, he via, 
placentis membraiiaceis adnata. — Herba annua, glabra, caiile recto- 
foLiisq^ue oppositis, doribus racemosis v. sub-paniculatis. 

1, J. gentianoides, [Gentiana Jceseliheiy Kurz, in Seem. 
Journ. Bot. 1867, 241). — Caulis strictiis, 1-2 pedalis, raro j^nmilus 
vix 4-pollicaris ; folia glabra, ima sx>atulato-linearia, remota, v. 
(in specim. j)^-J-i^Elis) sub-rosulata, siiperiora Hneari-lanceolata, 
acmminata, sessilia ; dores fere semipollicares, violacei ; calyeis 
segmenta linearia, corollto tubo campantilato x3aulo breviora ; 
eorolLe lobi oblongi, aeuti ; capsula elliptica stylo longiusciilo 
eoronata ,* semina sinapiformia, majuseula. 

Hal. Western Tibet, Lahul, 9 — 15000 feet, on meadows, frequent,. 
(E. J ae s ehk e) ,* Eotang-pass between Lahul and Kulii, 10*000 
feet, (Dr. Brandis) ,* d. JuL — Sept. ,* £r. Aug. 

Plate XIII, Fig. 1. Plant, in natur. size, cut in three parts, dg. 2, 
corolla laid open, magnided, (as are also the following figures) ; 
fig, 3, a small piece of corolla, j)articularly shewing the insertion of 
stamens j dg, 4 ovary. 


Notes oit the Geolo»y of the VrciinTY op Poet Biaie, Aotamah 
Islands,— % Y. Ball, B. A., Geological Surmj of India. 

[EeoeiYed 3rd Harch,.lS70 rread Ist June, 1870,] 

Mj examination of tlie geology of tlie Andamans did not extend 
beyond tlie immediate neiglibourliood of Port Blair, An attack 
of fever prevented me from availing myself of tke opportunities 
wliicli GoL M a n, Superintendent of tlie Andamans and ISTi- 
cobars, liad kindly promised to afford me for visiting more distant 
localities, as also from examining the excavations, 'wbicb required 
to be drained, where coal had been worked for. 

It is with some hesitation that I offer for x^^^^blication those notes 
wliich for the reason above stated, refer to what is hut a small portion 
of the islands, thoiig*h it embraces the whole of the a-rea in wliicli the 
conviet settlements are situated. I do so, howe%^er, in consideration 
of the facts that tlie few geological notices of these islands which 
have been published are of a general character, and that tliere has 
hitherto- been no attemj>t to describe any stratigraphieal details. 

It lias been shewn l>y iAlr. IC u r that the prineixial rocks about 
Port Blair are-saiKlstones (tertiary). Mr. X ii r z ’ s specimons en- 
aided Mr. W. T. El a n ford to identify these rocks with those 
forming a considerable x>ortxon of xArraean. 

The Port Blair sandstones are rexiorted to be fossiliferotisf and are 
certainly so to the extent of containing coal. bTo coileetioii of fossils 
has been made, eonsefxuontly the true x> 08 ition and affinities of this 
formation to those of other countries remain as yet undetermined. :j; 

It is probable, however,, that, as I have x>oiiited out,§ these sand- 
stones will prove to be of identical age with those of the southern 
Nicohars. Dr. H o o h s t e 1 1 e r ■ suspects the younger miocene of 
Java to he represented by the tertiary dex^osits of the Nicol>a,rs, and 
thus we aiTive at the probable age of the Andaman rocks. Por the 

^ Keport on the Vegetation of. the Andaman Tslandsi 

t I obsei'ved in the sandstone at the end of Ross island several spec.i- 
loons of a Pecten, a small Cytherea-likB shell and fragments of Oysters, which 
fossils prove that the deposits are marine, and the aspect of these fossils is 
iindoubtodlv a tertiary one. [1?, S toiiozka.] 

% J. A, S. B. XXXIX, 1870, p. 2% 

§ See Records of Geological Survey of India, 1869, Part 3, p. 67. 


!2f32 WoieA on th Geology of the Vicinity of Port Blair* [No, 3, 

Ml discussion of tMs q[nestion, reference must be made to Di\ 
Hoelistetter’s paper and Br. Stoliczka’s note‘^^' on tlie 
age of the Andaman sandstone rocks. 

For convenience of reference, I have arranged niy field observa- 
tions and deductions from them under the headings of a few of the 
principal localities commencing with — 

Boss IsijAism. — The geology of Boss Island, the head quarters 
of the Port Blair settlement, is particularly simple. The rocks are 
fine bluish grey sandstones with interbeclded layers of argillaeoous 
shales (mud-stones). The strike of the beds is almost uniform 
throughout the island being from N, 15° E. to S. 15° W. j in no 
case does it vary more than 5° on either side of that bearing. The 
dip is high, in some places being 60° ; but 55° to W. 15° N. which 
is the amount of the inclination of the face of bare rock exposed on 
the west of the island underneath the barrack buildings may be 
taken as the fair average amount. On the east and south-east, I 
observed dips as low as 36° 28°, 25°, but these are evidently due to 
local subsidence. At the south end of the island, where the beds 
are seen distinctly striking across the channel to South poixt and 
Cobbyhe’s Cove, the dip is 55°, and in one bed 60°. 

The above stratigraphical conditions which are roughly repre- 
sented in the accompanying sketch section of the island are such, 
it will be observed, as are eminently conducive to lcindslip>s ^ not 
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^ Veihandlringeii der geol. Beichs-ArtstaU, Wien, Ko. 9, 1808. 
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merely landslips of the superficial Immus wliich iiiiist occur to a 
great extent wherever ou steep or elevated ground primeval jungle 
has been cut down and the surface exposed to direct atmospheric 
iiihuences, hut to landslij^s of the rock itself. 

Water passing through the permeable sandstones, and being ar- 
rested on the surface of the impermeable shales, produces a slide 
down which the superincumbent mass, resting at an inclination 
of from to 60°, must tend to slip, the rapidity with which such 
destruction takes place being in a direct ratio to that of the re- 
moval of the lower portions of the beds by the sea or other agen- 
cies. Such being the condition of the rocks on Eoss Island, it was 
with sui’i-^risG that I saw that it had been the practice and was still 
so at the time of my visit, not only to remove and use for building 
purposes the stones on the beach which serve to break the force of 
the waves, but even to quarry out large masses from the face of the 
beds, thus endangering the stability of the island. 

On the eastern or seaward side, the destruction is progressing 
in a difE‘erent way. The escarpment shews a steady tendency in 
the edges of the beds to break up ; and confused heaps of fallen rock 
and clay abound. Sections of the road too, constantly slide down 
and so bring more and more of the rocks and their natural covering 
within the range of the wash of the waves. 

The highest point of Eoss is 195 feet and the area about one-third 
of a square mile. As the prineiioal buildings of the settlement are 
upon this small island, it should be an object of no trifling importance 
to preserve its integrity to the utmost. With this in view, it is per- 
fectly obvious that the practice of removing stones from the beach 
and of quarrying them out of the side of the island should be discon- 
tinued, Some protective measures to retain the soil and slxelter the 
rocks from the direct action of the atmosphere might be undertaken 
with advantage. 

Under this head the planting of trees especially of those species 
known to have roots which bind the soil (thus to a certain extent 
reviving the conditions which existed before the jungle was cut 
down,) would be perhaps the most efHcacious. 

SoiTTHEiix Coast nixs oe Poet Blaie. — An examination of the 
rocks exposed along the coast line from Aberdeen round by Haddo 
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to Navy point, discloses tlie existence of a sneeessiou of rolls wldcli 
tend to keep tlie same beds near the surface. At Navy 
the dip is to N. W., while on the opposite shore of Yiper, it is to 
S. W., or nearly so, thus indicating the probable existence of an 
anticlinal in the channel between. These facts render it possible if 
not probable tliat the coal of Iloss, Navy point and Yii>er may be 
from the same bed of sandstone, or at least that it is confined to a 
narrow zone in the formation, and is not widely scattered through- 
out the whole thickness, as it at first, sight appears to be. 

Near Haddo, on the crest of a roll, the beds shew little sign of 
disturbance, being nearly horizontal. Some of the sandstones there 
ooiitaiii veins of calc>spar, and a peculiar grit makes its appearance^ 
A loose block of limestone lies on the beach south of the Y^estern 
point of Chatham Island ; I did not succeed in finding its source. 

Mouxt H^uiriet. — The principal rock is a coarse yellowish green 
or grey sandstone apparently very absorbent of water. Close to the 
top of the hill which is 1155 feet above the sea level the sandstone 
appears in vertical beds ; on the.asceiit the rocks are much obscia*ed 
by humus, 

Yiper Island. — There is a good deal of irregularity in the bed- 
ding of the sandstones which form this island.; towards the west- 
end they are also much ent up by joints which form an angle of 
with the prevailing strike .there. The highest point of this 
island is about 220 feet, its area less than half a square mile. 
The comparatively small inclinations of the beds renders the 
danger from landsli|)s much less here than on Ross, 

On the north side of tie island a sinking for a well through sand- 
stones and blue mud-stones disclosed some indications of coal 
in nests which, however, were speedily exhausted, and the excava- 
tion allowed to revert to its original purpose.as a well. At the time 
of my visit, the well was full of water, and I could detect no trace 
of coal in the exposed section on the side of the hill. 

Homeray’s Ghat to Port Moxjat. — The road between these 
two places is about two miles long. It is carried for the most part 
along the line of junction between hilly ground covered with lofty 
jungle and a mangrove swamp, in some places it runs across the 
swamx3 on a bund. 
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Tlic rocks seen in tlie vicinity o£ tlie I’oad are the same sand- 
^stolles and slialesmvS at Koss, &c. T1'iereai’eaLsosonio<'<'mg’loT![je“ 
rates wliicli may be of more recent age. Not far from Horn fray’s 
gluit tlie road crosses wliat appears to Ibe a dyhe of intnisivi^. Horpcii- 
tiiie ; it is, liowever, not well exposed, tlie junction with tlio sand- 
stones being hidden by soil. I shall speak of this rock, portions of 
whieli are very boaiitifnl, again further on. 

The abrniit termination of the rocks at the edge of a mangrove 
swamp, as above described, seems to point to the former existeiicG 
of a strait which joined Ports Blair and Monat and consequently 
divided the island into two. Such a strait now separates the norili 
and middle Andamans- This would either iiii'olve the fact of a 
general rising of the land having taken place, or l)o simply the 
result of silting up of the channel. Mr. K n r z has given evideme 
of a general sinking ; the question may still be regarded as an open 
one to be decided on the collection of further data. 

Islands Noeth East or Poet Plate. — North-east of Port Blair 
there is a group of islands of various sizes. The smallest, known 
by the name of the hidto7is^ being rocky pinnacles covered with close 
and dense jungle. As seen from a passing vessel, some of the 
rocks ax>pear excessively white, and it oecurred to me as possible, 
that they may be similar to the clay-stones of Kamorta and Nan- 
cowry, and therefore distinct from the Port Blair sandstones. I had 
no opportunity of landing to ascertain the point. 

Naekoxdam Islaxd. E. Long. 94° 17^ N, Lat. 13° 28^ 

Both when going to and returning from Port Blair I passed with- 
in a few' miles of the remarkable island of Narkondain. Prom its 
shaj)e no reasonable doubt can .exist as to its being a volcano. Un- 
like its neighbour on Barren Island,’^' it has never boon seen in action. 
The central cone which rises to the height of 2150 feet apj>ears to 
be surrounded, as Mr. K u r z has pointed out, by the remains of an 
old crater. The cone is furrowed by deep ravines. At one place, 
I noticed what a^Tpeared to be a slip or subsidence of a of 

the crater. I was most anxious to land, and Captain Barr o w the 

* Barren Island lias frequently been described. See Lieut. Colebrooko, 
Asiatic Eesearchos, Yol. IV, p. 397 j Bf. F 1 ay f a i r, Eecords, Government of 
India ; Br. L i e b i g, J. A- S. B. 1860, and Keport by a Commission to eiKpiire 
into the amount of Cattle fodder obtainable on the island. Froc. A. S. B. 1866. 
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eommandor of tlie Arracan, would Iiave afforded me an opportunity, 
liad lie not, on approaeliing, considered that Owing to the surf 
which was breaking on the steep cliffs, an attempt to do so would 
have been attended with danger* 

The useful peoducts coxtaineb ik the rocks of the 
Akbamak Islanbs. 

So far as is at present known, the useful |)roducts occurring in the 
rocks in the vicinity of Port Blair are chieffy confined to three, 
Coal, Serpentine and Sandstones suitable for building j)^3^poses — 
CoiU:.. — ^As has been mentioned above, traces of coal have been 
found on Eoss, at Navy point and at Viper. Prom all that I could 
ascertain, the coal at each of these localities occurred in small nests 
in the sandstones, which were speedily exhausted, and it %vas found 
impossible to discover any definite seam which might be follow- 
ed up. 

Instances of coal occurring in a similar manner are not wanting 
in India as well as elsewhere. The principal localities are Cachar, 
Chittagong, Cheduha Island, Sandoway, and some of the Southern 
islands of the Nicobar group. The coal of these places has been 
described as occurring in “ nests of simply fossilized wood which 
may be supposed to have drifted into the sandstones.”"^' 

Eegarding the q^iiality of the cohl which has been found, — two 
specimens B and 0, free from sandstone, have on analysis,! given 
the foUowiiig good results — 


Unpicked. ' Picked. 

A. B. C. 

Carbon, 60*8 52*3 62 

Volatile, 26* 41*4 34 

Ash,. 23*2 6*3 4 


It is therefore a coal which would, undoubtedly, be of very great 
value if found in large quantities for making gas ; possibly from its 
lightness and consequent tendency to dissipate before complete 
combustion had taken place, it might not prove of suificient heating 
power for steam engines. 

Coal resources of India by T. Oldham, Esq., LL. D., 1867, p, 18* 

‘vf By Mr. Tween.' , “ , 
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So far as they have been examiaed, the Hicobars and Andamans 
do not contain any trace of the group of coal bearing ro(;ks (Eocono) 
to -wliieh, according to Dx. Hochstetter, the workable coal 
seams of Java, Borneo and Sumatra belong. 

SnnrEXTiXE. — The Serpentine near H o m f r a y ’ s ghat, the ox- 
isteiiee of which was first pointed out by Mr. K u r is, I think, 
deserving of special mention in an account of the useful xu\)ducts. 

This Serpentine marble is an exceedingly handsome variegated 
green and black rock, which might be worked up into manj’' useful 
and ornamental articles. The portion exposed near the surface is 
of very variable equality, and is much broken up. Lower down, how- 
ever, where the rock has been protected from the injurious effects 
of the atmosx^here, it might bo found 
^cter. 

If on quarrying it should be ascertained that large blocks of 
homogeneous . texture can be obtained, there can he no question 
that the working up of such a stone would furnish an occupation 
singularly well suited for those amongst the convicts whose consti- 
tutions unfit them for laborious out-door work ; while it is con- 
ceivable that under judicious managem|nt, it might he made a very 
profitable undertaking. 

Manufactures of more or less elaborate character in soft seetile 
stones, such as soap stone and marble Bupi)ly, as is well known, oc*^ 
cupation and the means of living to large numbers of people in 
parts of the North West Provinces, in Chota Nagpur, and other 
parts of India and in Burma. 

It is not improbable that amongst the convicts some miglit be 
found already skilled in such work. In any ease were the opera- 
tions at first simply confined to sawing the rook into slabs, such 
would, I believe, find a ready sale, and be applicable to many of the 
purposes for which Italian marble is largely imported into Calcutta. 

Building Stones. — Sandstones are found on all the small islands 
and on the so-called mainland in the vicinity of Port Blair. The 
variation in texture is not excessive. The sandstones of Boss have 
been used extensively in the buildings on that island, and have 
I believe been found when carefully selected, very strong and 

^ Beport on tlio Vegetation of the Andamans. 


to.^of a more uniform ehar- 
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dimiLle. Tlie results of local experience on tliis point are desiraLle. 
It is not impossible tbat the time may come wbeii it will be found 
botli practicable and profitable to export some of tliese as well 
as tlie ornamental Serpentines to Calcutta. 

LniE. — An unlimited amount of lime of the best (xualifcy might 
be obtained from the coral reofs. In Calcutta, and Bengal gene- 
rally, where lime is expensive and often much adulterated, the 
introduction of lime from the Andamans ■would he most de- 
sirable. I am not at this moment in i)ossession of statistics to 
she-w how far this might he expected to prove a x^i'c^htable under- 
taking; but it seems probable that the coral worked by convict 
labour in the Andamans, would bear the- cost of transmission to 
Calentta, and leave a considerable margin for profit. It would be of 
course a matter of no small dificulty to cut the coral on the surf- 
washed reefs. 

Inox. — ^llr. K u r z speaks of somn very ferruginous serpentine 
which he thinks might be worth smelting, but he adds that there 
is no limestone at hand. As to the quality and quantity of this 
ore I cannot speak from personal experience, but the absence of 
limestone is scarcely a vali^ objection in a place where- any amount 
of lime might be manufactured from coral or sea shells. 

Before concluding, I would allude to several notices as to- the oc- 
currence of quicksilver in the Andamans wlxich I have met with in 
my examination of the numerous accounts of these islands. 

1. Tlie Mahomedan travellers of the ninth century having de- 
scribed an island inhabited by a race with the characteristics of the 
Andamanese of the present day proceed to say. ‘ ^ Beyond this is a 
mountainous yet uninhabited island where, it is said there are 
mines of silver ; but as it does not lie in the usual track of ship- 
ping, many have sought for it in vain, though it is remarkable 
for a mountain called Kashenal. It once so hapx>ened that a 
ship sailing in tliis latitude had sight of the mountain and shap- 
ed her course for it, and falling in with the land sent a boat on 
“ shore with hands to cut wood. The men kindled a lire and saw 
silver^ run fi’om it which plainly indicated there was a mine of 

' * This may possibly allude to tke quicksilver mentioned in the following? 
notices. 
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<< this metal in tliat iilaco ; tlioy slui)ped, tliGrcft>r6, as of the 

oartli or ore as they thought ht, hut as they ^vere i>roceecIiiig on 
their voyage, they met with such a storm that to lighten their sliii), 
they v^ero under the necessity of tlmowing all tlielr ore ovcr1>oard. 

Since that time the mountain has been ear efiilly sought for, but 
has never again been seen.”’^^ 

2. In Hamilton’s East Indies, quoted by Dr. M« mat, we 
learn that an Andamanese was captured in one of the forays which 
his countrymen were in the habit of making on tlieir more peaceful 
neighbours in the Nicobars, he was retained in slavery there. 
Afterwards he was purchased b}^ some Mussulmans of Aclieon 
(Sumatra). His master having died, lie was manumitted, and 
allowed to set out on a trip to visit his country, this he elfected 
alone in a canoe. Having remained for some time with hi>s friends 
on the little Andaman, he returned again to the Nieobars, bringing 
with him a quantity of quicksilver, which he reported to be abundant. 
Subsequently he made several voyages to and fro, and w^as seen by 
the narrator in 1094. 

3. In a list of tlie useful metahs found in India, atttudiud to a 
letterf on tho formation of tbo Museum of Economic Geology for 
India by Captain T r e m o n boro to H. T o r r o ii s, Esq., Secre- 
tary to tho Asiatic Society, mention is made of quiclvsilver as occur- 
ring in the Andaman Islands, hut tho autliority lV)r tlio statement is 
not quoted. 

I have given tho above in tlio hope that those, who mayluivo the 
opportunity, may eiidoavour to tost the truth of the report. 

Harri.s’s Collection ol* Voyages an«.l Travels, 
f Dated 27th January, 1811. I 
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Anba-ma-n Islands, dueino the month of Ahg-ubt, 1869,— 

Y. Ball, B. A., Geological Surve?/ of India, 

(Ecceivotl 2ncl Maroli, 1870 j read Isfc June, IS/O.) 

Tlio following are l)rief notes upon some of tlie birds wliieli I 
obscrvecl in tlie vicinity of Port Blair, wlulo staying tliere for a few 
days in August last. I have not attempted to draw up any com- 
plete list of tlie birds oecurring in tlio Andamans, as that lias 
already been don© by the late Oai^t, B o a v a ii, in a paper in tlie^ 
Ibis for 1869, N. S., Ill, p. 314 et seep Y^hen no special refereneo 
is given, the names of the species quoted correspond to those 
recorded in Dr. J e r d o n ’ s Birds of India.’’ 

1. ILematoenis Cheela, Daud., H imtliihim, Vigors, 

Two specimens wdiich I obtained, one in young and the other in 
adult plumage, appear to belong to this sxieeies, and not to IL Elgim 
which, according to Col. T y 1 1 e r, is the more common species at the 
Andamans. In tlio tjpios of II, Elgini the length of the ivings does 
not exceed 14 inches,’'^' ^Yhereas in both my sx)eeimens it is 15, 
I was told that these birds are very mischievous about Port lloiiat, 
constantly carrying off live fowl. 

2. Ninox sp. ? I received from Mr. II o m f r a y an old skin of a 
species of Ninox, which had been shot by him at Port Moiiat, 
The measurements of it are so mucli greater than those of M 
afr/i is given hy the laie Captain Beavan,f from a skin in GuL 
Ty tl e r ’ s collection, that I am doubtful about rofoiTing it to that 
sxiocies. 

Length. Whig, Tail. Bill at front. Tarsus. 
N. affinis, 9-5-10 6*75 4-36-4%5 *75 *75 

N. sp. ? 12 8'5 4*75 *75 1 

Tlie colour corresponds to tliat given for A', ajlum, and the moa* 
surements very nearly with those of iV: seiilellaim, 1 hope to receive, 
other specimens of this bird. 

3. Halcyon fuscits, B o d d. 

4. H. ATEICzUULLXJS, O' Ul 6 L 

5. ToBniAMruxjs collaeis, 8 c o x> o 1 i 7 

^ 3,, in, p, 314. f Hjithu), p. 31(b 
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f>. PALiEOwis Nicobaeicxjs, Gould. Birds of Ask, 18-57, Part 
IX ; P. Z, S. 1866, p. 555 ; P. cvi/throf/emjs, B I j t li, J. A. S. B. 1846? 
XV, p. 23 and 1858, XXVII p. 81 ; Ibis, N. S., VoL III, 1867, p. 319* 

Largo flocks used to fly over Viper to aiul fro daily for tlio pur- 
pose of visiting tlieir foeding grounds nortk of tlio Port, 

7. MiJELLEEmcus Hobgii, Bly til, J. A. S. B. 1860, XXIXj 

. 105 1 . Ibis, N.' S. Ill,' p, 320. 

This peculiarly xfluiiiaged woodx}ecker seemed rather abundant 
on Mount Harriet. Its vigorous taps on the dead trees resound 
throiigli the forest, and may be heard for a considerable distaneo. 

The specimen I procured, had a peculiarly rank and offensive 
smell; it measures—wing tail 6'", bill at front tarsus Ijh 

8. Cextkopus A]NuxurANEi?7sis, T y 1 1 e r, Ibis, N. S., HI, p. 321, 

I frequently heard the call of this bird in tlie dense jungle on 

Mount Harriet. It resembles, but is not so deep or >sonorous as, that 
of <7. rufj^omiis, 

9. Nectauinia PECTORAL is, Hoi’sf. PL CuL 138. 

Common on Mount Ilarriet. 

10. Edolius, sp,, I obtained a spoeiineii of what I beliovo 

to be a young Edolius^ which answers to the meagre descrip- 
tion of Tytler, (Ibis, N. S., Ill, p, 323,) 

in having hair-like feathers springing fi’om the nostrils and 
white luimles under the wings. The tail is unfortunately only 
partly developed, the 4tli pair of feathers being only half grown, 
and the oth not yet sprouted. The beak and general aspect 
is that of an Edolms rather than of a JDkriirus. j^faking every 
allowaiieo for age it is still a much smaller species than that wdiich 
has hitherto been found in tlie Andaman>s, and which according to 
B 1 y t h is the largest race of E. Mah^ensis, The presence of the 
liair-like feathers from the nostril and the forehead, serve to distin- 
guish it from the latter spoeies. The description and measurements 
of my specimen are as follows : Plumage black with a metallic green 
gloss, primaries brownish; wing 5//, tail bill at front 
tarsus ' 

11. ARTAifUs LEucoPYOiALis, Gould, P. Z. S. Loiid, 1842, 

p. 17 ; ibid. 1866, p. 555. A, hmogmUr^ V ul e n c, apud B e a v., 
Ibis,N, p. 824. 
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Abunclant at Port Mouat, where they may he seen perched 
on postSj at intervals soaring forward in pursuit of insectsj and 
again returning to their perches. 

12 . Otocompsa jooosa, Linn. 

Common on Mount Harriet I shot several specimens, Init eoulcl 
not find them in the heavy undergrowth which is perfectly im» 
penetrable in the Andaman jungles. 

13. Ieena puella, Lath.? 

14. PExiTiismoLA Iotica, B 1 y t h, Ibis, N. 8.. Ill, p. 328. 

I saw a single specimen of this bird. According to Col. T y 1 1 o r, 
it is “ not nncommoii.” 

15. CoEYXJS A ot>amanensjs, Tytler, Ibis, 1866, p. 420, and 
1867, p. 34, note ; 0, culmmatus apnd Ely th. 

Under the imi)ression that this bird which I saw almost every 
day while at Port Blair wns the common 0, culminaius, I did not 
shoot a specimen ; but Col. Tytler I find, makes thorn distinct. 

The introduction and attempt at acclimatisation of C, splendem by 
Col. Ty tier, seems to have failed, as I did not see a single speci- 
men near Port Blair. 

16. Denbuocitta Bayleyi, Tytler, J. A. S. B., 1863, j). 88. 
Ibis 1863, p. 119. 

I shot a specimen of this interesting little pie which was x^erched 
on a high tree of Mount Harriet. Wing 2|'', tail 7f'', bill at 
front r^, tarsus I'b 

17. Eulabes AndaMxAn'esj'sis, Tytler, Ibis, N, S., Ill, p. 331. 

I obtained sx^eeimens of this bird both in the Nicobars and 

Andamans. I could detect no difference between them."^'' 

18. Temewtjgiius AivDAMAisrEN'sis, Tytler, Ibis, N. 8., Ill, 
p. 329? Sturnia erythropijgm, Bly th, J. A. 8. B. 1859, x"). 74. 

Flocks of this pretty white Maynah used to feed on the slopes 
of Viper every day. 

19. Mxjkia LEUC02T0TA T G m. ? Mouat^s Adventures and Ee- 
searches, Ax^p. p. 359. if. striata^ Linn, apnd Tytler et B e a v. 

The birds which I shot were certainly distinct from if. striata, 
Linn., they had scarcely a trace of central strim. They were 
feeding in flocks on the roads on Mount Harriet. 

^ Compare J. A, S. B*, XXXIX, Part II, 1870, p. 31. 
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20. CAETOrilAGA SYLVATICA, T i C fc 6 1 1. 

Abimclaiit on Mount Harriet. Two specimensj malo and femalej 
ATliicli I obtaiiiedj are exactly identical witK birds wliicli I have 
sliot in Manbluiin and the Eajmah^ hills, also with spcicimeiis in 
the Indian Museum from Caohar,, but they are quite distinct, as 
has been already shown, from the Nicobar pigeon. 

21. Demigiietta cojS'colob, Blyth? Ilerodim Andamanensis^ 
T y 1 1 e r. I only saw some young birds in confinement. The sx^ccios 
is said to be common. 

22. O^NrycHOPBiOY melaistuciiey, T em., P. Z. B., 1866, p. 556. 
Gnnmon. Breeds on all the small detached rocky islands. 

INote — on page 33, lino 17 of this volume for (Tarsus) 3" read 2y\2 


On the Noemal Eainfall of Bengal, j * — hg Hehey F. Blak- 
F 0 ED, F. G. B., Meteorological Reporter to the Government of 
Bengal. 

[Received 27th May, 1870 — read 6th July, 1870.] 

The records of rainfall summarized in the following tables 
relate, with a few^ exeex)tions, to the years 1848 — 1852 and 1860 — 
1869. The former series have been extracted from the records of 
the Board of Eovenue, and were kex)t by the Collectors under or- 
ders of Government at the sudder stations of their respective 
districts. In 1852, the charge of the rainfall registers was made 
over to the District Medical ofEcers, but the series from 1852 to 
1859 are not available, having beep placed in the hands of Mr. 
von B e h 1 a g i 11 1 w e i t for the prejiaration of a summary of their 
results, Tho later series have been jirineipally taken from tho 
records of the Medical Department, and have hoen supx>lcmentecl and 
comxdeted as far as x>ossible from the returns received in theMeteoro- 
logical offi.ee since its establishment in 1867. Borne additional 
data have been taken from miscellaneous sources, such as Dr. 
Lamb’s table in YoL XXI of the Journal of the Asiatic Society, 
Dr, Hooker’s Himalayan Journals, &e., hut those are comxiara" 
tively few. 

^ Vide antea, p. 32. 

t For discussion upon this paper, see Froe. Asiat. Soe, for July 1870, p, 223-226, 
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It must be promised that very fo^ of the registers can pretend 
to aceimacy, and as mil be seen from the figures iiiclieatiiig the 
number of years from which each moiitlily ayerago has boon corn*- 
pixtccl, yery few are complete for the entire series of years. It is clear 
from tho character of the original records, that the valuo of the ro» 
gister in each ease has been determined very much by tho amount of 
interest taken in it, or the superyision tliat could bo exercised over 
it by the local officer, and in some cases it "vrould appear to have 
been treated in a very perfunctory manner. In some cases, , the 
register lias been discontinued for several years eonseeiitively, in 
others for three or foim montlis only, o. y., vdiile the rain-gauge was 
sent to Calcutta for repair, and some siidder stations appear never to 
have been fiirnislied with rain-gauges. I havo omitted many stations, 
the data of which are generally doubtful, or iiisuffieient to furnisli 
a fair average result, especially those in which the earlier series 
shows a marked discrepancy with the later. On the other hand, 

1 have admitted one or two registers presenting points of special 
interest, and which I have reason to believe trust \Yorthy, although 
extending over but a short period. What kind of gauge may 
have been used in tho earlier years I am unable to say ,* of late years, 
the form commonly in use is that which consists of a deep narrow 
receiver, in which moves a float carrying a graduated brass rod. 
The rise of the float is read off on the rod at its intersection with 
a bar wliich crosses tlie mouth and tlie funnel and through a hole 
in which the rod slides.*^' Gauges of this kind in unpractised or 
careless hands are subject to error in many ways ; the general 
tendency of which is, that the quantities indicated are less than the 
actual rainfall. This I am disposed to believe is very generally the 
ease with tho registers here summarized, to the extent perhaps of 

2 or 3 per cent, of the total rainfall, but any such estimate must 
necessarily be very vague. 

I have classified the stations in groups according to tlio chief 
physical divisions of the country, and their exposure to the vapour- 
bearing winds. Mr. D o v e in his well known treatise on the Rain- 
fall of the torrid zonef has classified the Bengal stations in two 

^ This foi'm is figured as No, IT in tho Second Eoport of ihc Rainfall Com- 
mittee of tho British Association. Brit. Assoc. Rep., 1807, Plato IT. 

t Klimatologisclie Boitriigo, Voh I. IJcber die Vortheihnig des Regons auf 
dor Ohei’flaclio dor Erdo, Ersfcor, Thoil, Die Regeii dor 7uj}U'. 
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groiipSy wliicli lie terms respectively the Dacca Groap aiicl that oi 
the Ganges and the This division is in so fan 

iiataral, that the stations of the former group, 1} in g to tlio east 
of the Bay and the Gangetic delta, receive their rain from tlie SA¥ 
vunds, which, passing over the Bay of Bengal, reach theiu without 
iruidi alteration of direction, and at an earlier period (.>f tlie year, 
while the temperature of the Peninsular and the Ganges valley 
is rapidly rising under the ra^'s of a vertical sun. The westerly sta- 
tions of tliO latter grouii are visited Ly heavy rainfall, only when, in 
consequence of the high temjieratnro of May and the early part of 
Juno, and consequent fall of the Barometer, a largo body of the 
satimated air from the Bay is drawn round from, its [jrimitivc 
direction towards the plains of Upper India, vdiieh it reaches at a 
SE or ESE wind. The rainfall, therefore, commences and readies 
its maximum at a later period at these stations. 

Mr. Dove’s tables give the rainfall of 1 2 stations only. The 
larger nimiher of the stations for which I now have registers, per- 
mits of a more detailed grouping, and I am enabled to ciassiiy 
them with regard both to their exposure and edevutiou, as well as 
to the comparative siccity or moisture of the raln-beariiig currents, 
that reach them. This is determined chiefly by tiie nature of the 
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Assam Groiixi.' 

Elliasi HiHs, 

Billiet Group. 
Tipperali and Ara- 
jian Group. 

Delta Group. 

Northern Group. 

Hiiualaya. 

Behar Group. 

Western Bon gab 


1 0. Orissa Group* 


winds in their passage from the Bay of 
adopted is tlio following — 

) Seebsaugor, Terpore, Nowgoug, 
( Gowliatty, Goalpara. 

Shillon g, Olierrai) lu ij i. 

Billiot, Cachar. 

- f Tip23orah, Noacally, Chittagong, Ak- 
( yab, Saiido-way. 

( Jossore, Calcutta, Kishiiagur, Ifoor- 
( Bhedabad,(BerIui iiiptiru), B iird wfui, 
( Dacca',- My mensiiig, Bogra, liioig- 
I ' pore, Diiiajpore, Maidiih, Jianiporc 
( 'Beauiiah. 

Darjiling, Eimgbeo. 

( Monghyr, Gyaii, Patna, Tirhoot, 
( Cliuprah, Arrah, Cliuiuparuia 

i 'Bhaguiporo, Soory, Baiilguiij, Bam 
coorah, Midiuiporo, ll'uiibliooiu, 

• HaiJureebaugh., Kandice. 

^ Balasore, Cuttack, Porn'oe, Suiiilmi- 
{ pore. 
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Asm ill Grou2 ^, — These arc all situated in the valley of Assam, on 
the narrow alluvial x^iain of the Brahmaputra, the elevation of 
which at Goalpara is about 140 feet above sea level, and at Seeb- 
saugor, 260 miles higher,^ does not much exceed 500 feet. TIio 
elevated plateau to the south known as the Garrow, Khasi, 
Jyiitiah and Naga Hills, averages from 4000 to 6000 feet, and 
intercepts a large portion of the vapour which is brought ])y the 
SW winds, direct from the Bay, and is discharged upon these 
hills, and the plains to leeward and windward, from the first 
setting ill of these winds in March or April, uj) to the termina- 
tion of the SW monsoon in the beginning of October. The 
heaviest rainfall is at Goalpara, near the lower end of the valley 
and at Seebsaugor, and Dibroogurh at its upper extremity, where it 
exceeds 90 inches. In Central Assam, it appears to average 
between 70 and 80, but it is probably higher along the foot of the 
Himalaya, all the stations enumerated tying either on the main 
stream or to the south of the Brahmaputra. The lieaviest rainfall 
is in Jimo and July. 

Khasi mils , — The station of Cherrapiinji is situated near the 
summit of the southern escarpment, at an elovation of 4100 feet, 
and immediately overlooking the plains of Silliet. The SW 
w^inds, passing unimpeded over these plains and the Qangotic 
delta beyond, are here suddenly arrested by an almost mural 
escarpment uji which they are driven, and coiisecpieiitly disehargo 
their vapour in a torrent of rain, unocpialled by that hitherto recor- 
ded at any other station in the world. In a single month, [July, 
1801,] the almost incredible amount of 6G 6 iiiclies is recorded in 
the register, and the average fall of this month is nut loss than 
157 inches. This enormoiiB fall is as might 1)0 expected <piite 
ioeal, Shillong is but 60 mile>s to the uortli. and a little bigiiei*, 
(4800 feet), but between the two stations intervene three Iiigker 
ridges, averaging about 6000 feet, and at Sliiiloiig, the annual 
raiuMl, as deduced from four years observations, does not exceed 
96 inches, about the same as that of Goalparah. Eecords from other 
parts of tho plateau are wanting, but it is probable that Olierra- 

^ As measured in a direct line on the map. 
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punjl rei^resents the heaviest rainfall, and that on tlio more eas- 
terly parts of the hills, the rain is considerably less than on the 
westerly portion, since the wind currents that reach it, must first 
have tra, versed the hill tract of Tix^perah. 

Silhet Group , — The two stations forming this group represent the 
rainfiiU on the alluvial ifiain of the Barak and its hranehos, to 
windward of the Khasi Hills. The elevation of Gaehar, the higher 
of the two stations, is 72 feet only. Silhet probably does not much 
exceed 50. The former station is under the lea of a portion of the 
Tipperah liills, and hence probably the difference (26 inches) in 
their mean annual fall. 

Tipperah and Arralcan Group. — Next to the Khasi Hill Group this 
group of stations exhibits the highest mean rainfall ; Tipperah, the 
most northerly, receiving 95 inches, and Sandoway, the most souther- 
ly, 236 inches. The stations arc all at or near sea level ; but they lie 
(with one exception) on the sea coast, and to windward of a continuous 
range of forest-clad mountains that runs obliquely across the path of 
the SW monsoon. The very great difference between the annual 
falls of Sandoway, or Akyab and Chittagong, is probably due, partly 
to differences in the direction of the monsoon wind in the lower 
and upper parts of the Arakan Coast, and partly to the greater 
proximily of the hills to the coast line at Akyab and Sandoway, as 
well as their greater elevation. Owing partly, it may be, to the 
obstacle presented by the Arakan Mountains to the SW winds, but, 
in a greater degree, to the lower barometric pressure of the plains of 
Bengal, the wind- direction at Chittagong, during the greater part 
of the SW monsoon, is SSE, or about parallel to the coast and 
the hill ranges. At Akyab and Sandoway, it is from SW or SS^V] 
or light and variable, in the earlier months, becoming S in the 
later months of the monsoon. The rains begin earlier at the 
northern than at the more southerly stations, since at the latter 
but little rain falls in April ; and that of May is b'ght, as compared 
with the rainfall of the subsequent months. 

Delta Group, — In this group, I include only those stations lying 
between the Megna, Pudda, (or lower Ganges) and the western mar- 
gin of the Delta. In their case, as in that of the two next mentioned 
groups, the annual faU is considerably greater on the stations 
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lying to tlie eastward than on those to the west, and of the latter 
those lying to the south neai' the coast receive more than, those to 
the north. I have omitted the two stations, Burrisal and Furreed- 
pore for the reasons given at a previous page, but it is well Ijiiown, 
as indeed their registers show, that they [the former esj)ecially] 
receive more rain than any of the stations here enumerated, and 
their rains begin earlier. The mean rainfall of the Delta would 
a|)pear to be about 70 inches. 

Northern Group, — With the excei^tion of Malda and Eampore 
Beauleah in the SW, and Dacca in the SE corner of the area, 
these stations have a higher rainfall than those of the Delta proper. 
This is doubtless owing to the influence of the hills on the north 
and north-east, especially the latter, which obstruct the ^‘ee i>assage 
of the vapour-Tjearing winds, and increase the precixntation of 
their vapour. This influence is felt to at least 80 miles from their 
foot. Other things being equal, the easterly stations receive nrore 
than the westerly, and the rains begin earlier at the former, as in 
the case of the Delta stations. The average fall of the area is 
about 80 inches. 

Jlwialmjan Group. — I have returns of the rainfall of only two 
stations in the Himalaya, and of one of these onty a four years’ 
register. One of them, Bungbee, is situated at an elevation of 
5000 feet on a spur directly facing the p^lains to the SE, the 
other (Darjiling) at 6,950, shut out from the plains by a ridge 
which averages 1000 feet above the station. It cannot, therefore, 
be ascertained how far the difference of their rainfall, which 
amounts to about 24 per cent, of that of the wetter station, is 
attributable to difierence of elevation. But it is important to note 
the very great difference of the rainfall of Bungbee and Cherra- 
pimji, both at nearly the same elevation, and both fully exposed 
to the moist wind of the region ; since in Sikkim, the course of 
the vapour-bearing monsoon has turned so as to proceed fro.m the 
SE. 

Behar Group, — I include in this group, aU stations to westward 
of the hilly and upland region that lies to the south of the Ganges 
and between its Delta and the Sone valley, and those north of the 
Ganges in the province of Behar. Their elevation varies from 150 
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to 450 feet. TJio vapour-bearing monsoon readies tliese as a BE 
OB ESE wind, and Iiaving already traversed the high ground 
above noticed, and its flankmg hill ranges, has been deprived of a 
portion of its moisture. Conserpiently their moan rainfall does 
not exceed 40 indies, and their dinuite is similar to lliat of the 
N. W. P. Moreover the rains coinmeiiee as a, rule about a f irt- 
niglit later than in the Delta, and they readi tlieir maxiimiiu in 
July or August. 

Western Bengal , — Under this name, I groux'i the stations lying 
between the Delta and Behar groups. Tliose on the eastern and 
northern edge are from 100 to 200 feet only above the sea. Those 
in the interior are more elevated, tixe liigliest, Ilazareehangh, being 
2010 feet. Their rainfall varies between an amount e(j[ual to that 
of the western Delta stations, to one not greater than that of the 
Beliar group). Generally there is a gradual diiuinution from east 
to west, but the amount is much influenced by elevation and 
exposure. Thus, Hazareebaugh, at 2010 feet, has a mean rainfall 
10 inches liigher than Manbhoom, 70 miles to tlio eastward, but 
situated on a plain probably less than 500 feet abov’^e the sea. On 
the east fxice of the Ivurruckpxore hills, 30 miles w(.‘st of Bhagul- 
pxoro, in a country covered with dense forest, and directly facing 
the BE wind, the rainfall is stated by Mr. Stove n s in a report 
on a pn-oposed scheme for irrigation, to be as high, as 72 indies, 
which does not seem iiiipirobable. But at Bhagulp>ore to the east- 
ward, close to the Ganges, tlie average fall is only 51 indies, and at 
Monghyr at the north-western foot, and somewhat to leeward of 
the range, it does not amount to 40 inches. 

Orissa Oroit ]), — This groiipi includes three stations situated on 
the alluvial pdain which borders the north-west <.tonier of the Bay 
and averages 50 miles in width, and one, Bumbiilpore, in the 
interior of the hill country lying to the westward. Balasore, the most 
northerly of the former stations, has a rainfall equid to tliat of 
Calcutta, but the quantity diminishes to the south and towards the 
interior. The wettest months apiiear to be tliily and August, but 
the registers sliew some anomalies, W'liidi are proliably due to 
tlieir imperfection. It may be noticed, that wliile the June rainfall 
is somewhat less than that of the Delta, the Octoljcr full is some- 
what larger. 
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Season's ato causes of the Eainfall, — It has been noticed 
above, that there is a certain amount of yariation in the season ,of 
maxiiniiiii I’ainfall in eastern and western Bengal, the rains of the 
former beginning and reaching their maximum earlier than those 
of the latter ; but there are some other features of their periodicity 
that may be noticed in connection with what is hnown of the 
general causes that determine them. 

A glance at the tables will shew that the rainfall of Bengal is 
far from being restricted to that period which is emphatically 
termed * the rains^ ; in which respect, Bengal offers a marked contrast 
to Bombay, and the western part of the Peninsular generally. 
Deeeinher is in general the driest month, but from that time for- 
ward the monthly rainfall gradually increases, more raj)idly 
however in eastern than western Bengal, and there is no long period 
of gi’eat siceity preceding heavy rainfall such as characterises 
western India. 

Of the cause of the rain that faUs in the winter months, I have 
seen no satisfactory account, and om* records are at present too 
imperfect to permit of my suggesting its probable explanation. 
The winter rains, it must be observed, are more regular and frequent 
in Upper India than in Bengal. Generally, however, a few days 
of rain in January and February are experienced at Calcutta. As 
far as I have observed, this rain is preceded by a calm state of the 
atmosphere, or sometimes by a light wind from the south, and the 
Oalcnf tu registers shew that it is most frequent with north and 
east winds. Tlie sky becomes covered with cirro-stratus which gra- 
duallj^ thi(.'kens, and at length resolves itself into a steady rain, less 
heav}' tlian the sumnior rains, and somewhat like the winter rains 
of Europe. It is always followed by a consicleralde fall of temper- 
ature, and generally by a cool breeze from the NTF. 

As the >sun advances northwards in March and April, the 
temperature of the Peninsular rises rapidly, the focus of heat 
being, according to the Messrs, von 8 c h 1 a g i n t w e i t \s chart, 
about Nagpore. With the rise of temperature, the tendency of 
the winds becomes centripetal, the direction being between 8 
and 8E along the Coromandel Coast, and W or WNW on the 
Coast of Bombay. Herein we have the probable cause of the 
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spring rains, wiiicli as I have above remarked, are not felt in 
Bombay, or indeed any where to the west of Nagpore. This will 
1)6 niiclerstoodj if we eoiisidor what will be the souroo of the winds 
that impinge upon the opj)osite coasts of the Peninsular in ac- 
cordance with Buys Ballot’s law, and as verified by observation. 
On the east coast, the air comes from the south, less satura- 
ted indeed, than that which brings the monsoon rains, since at this 
period, it is not drawn in a steady current over so great an expanse 
of ocean ; but containing a considerable quantity of vapour, which 
it precii^itates chiefly ill the brief, but frequently violent storms 
of which the Bengal ‘ North- Westers’ are examples. On the West/'* 
the air comes originally from the NW, that is, from the arid 
region of Arabia, and the countries around the Persian Gulf, and 
the exiianse of sea traversed between these countries and the Indian 
Peninsular is insufficient to charge it highly witli va,poiir. 

The above explanation applies of course only to the Peninsular 
of India, x>roper]y so called. In Eastern Bengal and Assam, heavy 
rains begin in ilpril, or shortly after the equinox. SW winds 
now x^i’edoniinate, and precipitate their moisture abuiulautl}^ on the 
cool Idlly but not very elevated region on which they immediately 
impinge. Since the winds preserve their SW direction, they would 
appear to fl.ow towards the region of low harometric pressure which, 
as Mr. Buchan’s charts shew, prevails at this season over Tibet 
and "Western China, the Himalayan range terminating at the 94th 
parallel of longitude, and ceasing, therefore, to ];)resent so great an 
obstacle to the transfer of the air, as it does everywhere to the west- 
ward. It may be observed that in April, the heavy ruins are 
restricted to latitudes north of the head of the Bay. At Akyab 
and Sandoway there is little rain in this month, and heavy rairts 
begin witli the strengthening of the monsoon, only a V'oek or two 
earlier than in Lower Bengal. 

The monsoon rains usually set in in Calcutta about the second or 
third week in June. At Darjiling, they are somewhat earlier, and 
in Western Bengal, and the N. W. Provinces, a fortnight or tliroo 

^ See Board of Trade Wind Chart, No. IX for the north parts of tlio Indian 
Ocean, and for Bombay tho Magnetic and Meteorological ubsorvaiiojis of tiio 
Bombay University. 
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-weeks later. Tlio focus of lieat, as CoL S t r a c Ii e y long since oljser- 
Yod, and as is sliewn in the Messrs. S c h 1 a g i n t w e i t ’ s eliartSj is 
uow transferred to thePimjauh, and the air from tlio Bay of Bengal 
is drawn acrc»ss the hilly region of Western Beiigal and Orissa, and 
up the Gangetic plain as a SE, ESE or easterly wiiid. The 
mean annual fall decreases gradually oeteris parilm with the in- 
creasing distance from the Bay of Bengal. At Benares, the mean 
fall is 34.34, at Agiax 25.17 inches &;c. As I have j)ointed out in a 
previous paper, the immediate cause of the deficient rainfall of the 
N. W. Broviiices in 1868 and 1869, was the existence of a 
circiuhscrihed area of low pressure, iinmediately in the X3ath of 
tlieir winds, and tlieir consequent detraction from their usual path. 
Tilt) monsoon of Hindustan is, therefore, a local xdienoinenon, 
independent of that of Central Asia or nearly so, while the 
BW monsoon of Eastern Bengal is probably a part of the greater 
movement which has its centre in the latter region. The focus 
towards wliieh the monsoon of Hindustan liows, is tlie Iieated and 
dry region of the Punjab, which is tlie limit of the rains, and where 
they are comparatively light, not exceeding five inches in the five 
months, from June to October, at Mooltan.*^' 

The monsoon of Bengal usually lasts to the first or second week 
in October, but northerly winds frequently begin to be felt some- 
what earlier ; the plains of Northern India being now' cooled down 
by evaporation, while the sun is retreating in Southern declination. 

Meanwhile the Southern part of the Coromandel Coast and its 
adjacent plains have received little or no rain, since, as is well 
known, the BW monsoon is nearly exhausted of its moisture 
by the Grlxats and Table land of Mysore, and the still loftier 
hill-masses to the South that lie along the west coast, and form 
an interrupted prolongation of the Ghats. When, therefore*, the 
air is no longer drawn from the south towards Northern India, 
the plains of Madras still retain a liigli temperature and as 

^ The mean of tlie iiv^e years, 1862-66 at Mooltan is given by Dr. Neil, the 
Meteorological Reporter for the Punjab, as follows : — 


JiHie, 0-1,0 

Inly, 

August, 1-74 

September, 0*50 

Octobex*, 0*50 
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Prof. Dove long «igo pointed out, tlie soiitliorly winds f'orno 
round and blow tow’ards them from the E8E or EXE, ]>rlng- 
ing the autumn rains. This is more especially tin,; sc-asou of 
Cyclones in the Day of Bengal, their frecpieney heing ahout. twi<;o 
as great as at tlie heginning of the SW inonsfKjn. The retrover- 
sion of the monsoon is felt slightly in Orissa, as is shewn l>y 
the excess of the October mean over that of the Delta already 
noticed. 


IxELUExcn OF ELEVATION ON THE EAiNFALL. — Oil this subject sys- 
tematic observations are wanting in Bengal, and although tlie list of 
stations here given, comprises a considerable variety of elevations, 
the stations present such differences of exposure that their registers 
are not comparable for the purpose of determining the effects of 
mere elevation on the quantity of the annual precipitation. It will, 
however, be of interest to notice such differences as they present, 
with due regard in each ease to those other circumstances which 
affect the result ; and in so doing, I shall draw attention to the effect 
of the iiroximity of hills in increasing the rainfall of stations lying 
to the windward, and the distance to which this influence appeal’s 
to extend, a subject to which I have already adverted in a c.ursory 
manner in the foregoing pages. In this discussion, I shall have 
occasion to adduce some data, which I have omitted from the 
general table on account of the short xieriod over which the obser- 
vations extend. To eliminate, as far as possible, the effects of 
varying distance from the sea, and those due to the difference and 
force of the vax)our-beariBg winds, I shall consider 

separately the stations of Eastexm, Northern and Western Bengal. 

The enormous rainfall of Cherra-X)unj£ at an elevation of about 
4000 feet, has already been noticed. This is a little below the 
elevation of maximum precipitation determined by Col. S j k e s, 
for Southern India, but whether the same elevation holds good for 
the lOiasi Hills cannot be determined ; the only station with which 
a direct coinj)arison of elevation can be made is Silhet, at 23 miles 
from the foot of the hills and less than 100 feet above the sea. 
Here the mean rainfall is, in round figures, 150 inches, that of Cherra 
^ ^ Phil. Trana. 1850, p. 
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being 500 ins. Teria Gliat, immediately at the foot of tlio osearpment, 

Jit an tdevation of 130 feet, would doubtless sliew an amount inter- 
mediate between the two. I bave already iiotieed tlio iiidueiiee of 
the Iiills in increasing tlie rainfall on the plains to* windward, and 
it is easy to see that sncli an effect must be produced wliereTer (as in 
ibis ease) a steox> escarpment directly bices tlie prevalent vapour- 
bearing wind. 

This effect is tivo-fold, direct and indirect ; direct since, as a 
physical obstacle, it must cause a xnling up so to s]ieak of the lower 
and more saturated strata of the atmosphere, and force them to 
an elevation at wiiich their temperature falls below the dew point, 
causing precipitation ; and indirect, since the vast quantities of 
■water discharged from the lulls and spreading themselves over the 
plain, present an extensive evaporating siuface which may extend t 
far beyond the region of the foianor imfluence. Such is the case in 
Silhet. In the rains, the whole region traversed by the SW winds 
in their passage from the Bay of Bengal, is covered with broad 
flooded rivers, irmumerable creeks and extensive jheels which occupy 
the w'holo intervening space, with the exception of the river, banks 
and the small elevations on which are built the villages. At this 
Beaaon, the whole country may be not inaptly described as an 
expanse of -^'ater. The atmosphere is, therefore, kept in a state 
constantly bordering on saturation, and to this fact, and not solely ^ 
to the direct or (so to speak) mechanical effect of the hills, must be 
attributed the high rainfall of Eastern Bengal. The followung list 
of stations, all on the plains, and within 70 feet of sea level, wdth 
their distance from the hills, and their annual rainfall will shew the 
combined effects of the two causes above noticed. 

Distance from Annual Rain- 
the hills. iall. 


Dacca, * , * * 

— 100 

miles. 

75*23 inches, 

Bogra, 

.V 60 

)? 

91-07 „ 

Myinensihgh, 



108-03 „ 

Silhet, 


u 

149-76 „ . 


I now turn to the corresponding facts presented by the Himalayan 
:and Sub-Himalayan stations, * 


1870.] 


255 


On the I^ormal Rainfall of Bengal. 

Here again a direct comparison of tlie effects of elevation is 
impracticable, but tlie stations for wHcli I bare registers are more 
numerous. Tliree of them viz, Darjiling, Eungbeo ami Eisliap are 
situated witliiii a few miles of each other at elevations respectively 
of G950, 5000 and 2000 feet approximately; the positions of the 
two former stations have been described above ; the last is situated 
below Eiingbee. The following is a comparison of the rainfall of 
each, the mean of the two years, 1868 and 1869. 

Elevation. Mean Rainfall 


■■ of 2 years. ' 

Darjiling, 6960 feet. I17'93 indies. 

Eungbee, 5000 „ 167-07 „ 

Eisbap, 2000 „ 104-95 „ 


The two stations last mentioned lie on the exposed face of the liills, 
but they are, to some extent, shut off in a measure from the plains by 
a spm- that reaches to 7000 feet, or 2000 feet above the higher of the 
stations. The effect of this is, however, as I am assured by Mr. 
Clarke, less than might be anticipated, since the open valley of the 
Teesta and that of its lateral feeder, the Eungbee, afford a free passage 
to the SE wind, which pours up them, and from the head of the 
latter valley is driven up the Sinchul ridge. The difference of these 
stations, at 2000 and 5000 feet, amounts to 60 per cent, of the rain- 
fall at the lower. I am now making arrangements, with Mr. 
Clarke’s assistance, to establish a guage at a greater elevation, 
where Mr. Clarke opines, the rainfall will be found to be heavier 
than at Eungbee. Darjiling being to leeward of the Sinchul ridge 
has doubtless a lower rainfall, than a station at the same elevation 
immediately above Eungbee would be found to have. 

Buxa in the Bhotan dears is stated to he about 2,490 foot above 
the sea.* In 1869, for which year alone I have its register, no 
less than 252 inches were measured at this station. It presents the 
freest possible exposure, standing forward on the ridge of a spur that 
projects directly into the plains, but its excessive rainfall, as compared 
with the Sikhim stations, is no doubt in part due to its more easterly 
position, and I have considerable reason to believe that the rain- 

• Tbomean of two boiling-point aeteminations by Major Godwin- 

Austen. 
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fall was exf'eptionally heavy, as compared with that of Bengal ge- 
nerally, over an area which included Buxa, J ulpigooree, the nearest 
station, 20 miles from the foot of the hills, and about ecj[iiidistant 
frcmi Darjiling and Buxa, had in 1869 a fall of 164 inches, or equal to 
that of Euii ghee, and Eungpore, 70 miles south of Buxa, had nearly 
100 inches or lo inches above the annual mean, while at Darjiling 
the fall in 1869 was 29 inches below the average. It is clear, 
therefore, that any conclusions drawn from the registers of a 
single season may he extremely fallacious even for neighbouring 
stations. 

I have not any returns for stations near the foot of the Hima- 
laya, extending over a sufficient period to yield an approximate 
average, but the following shew a certain decrease of precipitation 
with increasing distance. 

Distance. Annual fall, 

Eungpore, 70 feet. 85*22 inches. 

Dinagei)ore, 80 „ 85*84 ,, 

Mdda, 130 „ 51*81 „ 

Eamporo Beauliah, 160 „ 63*32 ,, 

This table exhibits irregularities, such as do not appear in that 
of the stations lying between Dacca and the lOiasi Hills, but 
the circumstances are not so uniform, and the stations do not range 
so nearly in the line of the prevailing moist wdnd. 

The stations of the group that I have termed Western Bengal, 
do not present any regular increase of elevation with uniform 
exposure. I have already adverted to the increase of rainfall on 
the SE face of the Kurruckpore hills, over that of Bhagulpore on 
the plains near their foot. The elevation at which the mean rain- 
fall is estimated to be 72 inches, is stated to be between 300 and 
1200 feet above the river valley, the mean elevation of which is 
not stated. The data, therefore, are too indefinite to admit of other 
than a general conclusion as to the effects of elevation. Tlie 
data for Hazareebaugh at 2010 feet are more exact, but there 
is no station wdth which it can he directly compared. 

As a general conclusion, it may be stated that so far as our data 
go, stations at 4000 to 5000 feet present a higher rainfall than 
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tliose at lower elevations in similar circumstances of exposurOj but 
tbe evidence is insufficient to shew whether this is the elevation of 
maximum precipitation, and there are other eircuinstanees of xmsi- 
tion, apart from the character of the prevalent rain-l)earing windj 
at least equallj infiuential in determining the amount of pre- 
cipitation. 


To sum up the prineixjal facts educed in this discussion. 

The rainfall of Eastern Bengal commences at an earlier period 
and is on the whole heavier than in Western Bengal at stations 
equally distant from the sea, and at equal elevations. 

The SW monsoon of Eastern Bengal is probably due to the 
low pressure in Central Tibet, towards which the saturated air 
from the Bay fiows as a SW wind, traversing the hill plateau 
bet’ween Assam and Cachar in its course towards upper Assam, 
Vhere the barrier of the Himalaya ceases and allows it a passage to 
the north. The corresponding monsoon of Western Bengal tends 
on the contrary towards the heated plains of the Pimjaub, access 
to Central Asia being barred by the Himalaya range. 

Besides the regular rains of the SW monsoon, Western Bengal 
receives a small precipitation in the cold weather months, similar 
to the water rains of Central and Upper India., but less in quantity 
and regularity. It also receives spring rains, irregular in quantity 
and period of oceurreneo, which are probably due to an inflow of 
moist air from the Bay townards Central India, the temperature of 
which is then normally higher than that of any other part of the 
Peninsular. The autumn rains of Madras are felt in Orissa as a 
slight prolongation of the regular rains. 
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MEAN EAINEALL TABLES. 


1. — Ass Air. 



Beebsaugor. 

Tezpore. 

Nowgong. 

Gowliatty. 

Goalxjara, 

Inches. 

Years. 

• 

Inches. 

Years. 

Inches, 

Years. 

Inches. 

Tears. 

Inches. 

Years. 

Jatiiiarjj 

1.18 

12 

.68 

9 

1.40 

9 

.70 

8 

.42 

6 

February, 

3.43 

12 

.99 

10 

1,45 

9 

1.43 

10 

.76 

6 

March, 

3.77 

11 

1.91 

9 

3.05 

10 

1.48 

8 

1.84 

6 

ilpril, 

May, 
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Fecots'I) Lis^r OF Bliujs obtaineb i:Nr the Kiiasi axb Nobtei CAniAit 

ITlJX BAXGES, IXCEXJBIKG THE GaBO HiLLS AXB CoHXTIiY AT THEJlt 
BA«E IX THE MyMEXSIXG AXB SyEHET DlSTllTCTS, — 1)/ MaJOR IL 

II. (ioD-wix-AusTEX^ R It. G. B.j Bejjuty ^ujutr Intend cm t 
topographical Burvctj of India, 

[Received 23rd June, 1870 j read Gtli July, 187o.] 
iJiU'ing tl}o past field Beasoii (1869-70) I liaYe fieeii able to 
iiiake aiiotlier eoileetioii of birds from tbe above liilLs. It iiieliidcs 
some 148 species, and forms an addition to the list, lately piiblisbed 
in this Journal (see p. 91). The greater number of the birds were 
collected upon the southern Imse of the Khasi and Garo Ilills, and in 
the Garo Hills themsoives ; it eoritains, therefore, fe^eG^ novelties, and 
the species are for the most part well known ; esj)eciallj is this the 
case with the Grallalores, nearly all from the heels of Sylhet and 
Mymensing. We find hero tlie same species as are to be got to the 
west of the Brahmaputra ; nevertheless I have recorded every bird, 
whether eonimon or not, sliot by my assistants, the collGctor, or 
myself, and only these have been brought into the list, thus many 
very common birds do not ax)j>ear in it at all. Tliose enumerated 
have been identified in J er d on ’ s Birds of India,’ ^ or eomj)ared 
with the colieciion in the Indian Ifusenm, Calcutta, with B 1 y t h ’ s 
dcscripti<frisin the Journal of the Asiatic Society of Bengal, &c. 

‘Fot u few birds, olitained on the north Caehar side, I am 
iiulebied to I^lr. W. Itobert, Assistant Surveyor, w^ho, lam 
glad to say, lias eonmienced to form a collection of lus ow'u, and 
who ivill I trust add many more and new birds to the present list. A 
Surveyorhasfine opportunitiesaffordedhimof forming a eoUeetioii 
in any section of Natural History, and if ho only cany on this -work 
for several years, must make this a very valuable and complete one, 
for he visits every kind of ground at successive elevations. Thus 
Mr. N. A. B e 1 i e 1 1 y has added many birds that I did not ob- 
tain or see myself, and in the same way, Mrs. B e 1 i e 1 1 3 ^, remain- 
ing at the Head Quarter Camp, added a numl>er ])rought in by a 
collector, and identified the, stoe as well as a great number sent in 
by myself and those working in the hills. I have every hope tliat 
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the desire, expressed in my first paper on tlxc birds oftlioso Mils, will 
be fulfilled, and tliattlie list now conimenoed, will be greatly added 
to tliroiigli tlio agency of tlie members of tiie Survey party, pro- 
vidu.Ml ilio Survey tsliould contiiuio to exist in tlieso days of reduetion. 

Besides tlie birds recorded in tlie list, tliore are otliors in luy col- 
lection of whose identification I am still doubtful, and two or throe 
may prove new ; I was unable to find tliem among those in tlie In- 
dian Museum. I, therefore, refrain from any remarks or descrip- 
tions, until I shall have an opportunity of comparing them with 
collections in England, the British Museum, &e. Among the species 
not yet identified, I may mention a JDrymoipuSy Hmja^ Slphia, Pel- 
lornexm^ Btaclnjris^ Phylloseoptis and Trihura, this last may bo T. 
hiteoventris^ H o d g s. 

J e r don’ s No. 

No. 2. Otogyps calvxts, S c o x? o 1 i. 

Some six or eight were together at Chatak. 

20a. Hierax melaxoleucjos, B 1 y t li. 

Length wdng 4-2", tail 3*2'', tarsus 1*0'^, lull at front 0*42"; 
obtained for me by Mr. W. E o ]> e r t, Assistant Surveyor, near 
Lukhipiir, Cachar. 

24. Accipiter Nisus, L i n n. 

From Mymeiising. Length 1 4", ex, 26^7'^ wing 0", tail 7 tarsus 

2r. 

30. Aquila hastata, Less. 

On the plateau near Nongkulong (1,500 feet), West Khasi. The 
feet and cere are dull yellow. L, 26J-", ex. 60", w. 20", t. 10", tr. 5" 
bin at front 21," sx)read of foot with claws 5*2". 

40. Paxuion HALiiEXXJS, Linn. 

L. 21", ex. 58J-" w. 16f", t. 9". — Teria Glmt. 

41. POLIOiETUS ICIITIIYiETUS, H O r S f . 

42. IIali/ETXJS eulviventer, T i e i 1, 

Both this and the previous species were breeding in Blymonsing 
ill December and January. 

51, Circus Swaixsoxii, A. S m i t h. 

Irides bright yelow, legs and cere yeUow. Length ox. 40", 
w. ISi", t, 9J", tr. 2|-", bill at f. J", mid toe and claw =;= inch, 
spread of foot 2"- “ Mymonsing. 
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53. OlRCJlJS MERANOLEUCFS, G HI 0 I i B. 

h, 171'^, ex, 42'^, w. 14" t. 9i" tr. 3,07 raid too and claw 2l\ 
euro dark yellow ; from Eolagimj, Sylliot. 

72. Kbtupa Ceylokeksis, G m e L 

81. Nikox scotellaths,, B a f f L 

85. HmiTNBO BAtJBicA, Linn, 

Sj^ecimens of the tliroe last named species were obtained at 
MynienBiug. 

89. CoTYRB Stneksb, Gray. 

Brooding in January at Sliirsliang in banks of tlie Lumossary 
liiver. L. 12 - 1 " w. 8 i", t. 6 J", tr, 0.7" bill at f. 0,5", 

109. Caphimulgus alboxotatttSj T i c k o 1 L 

Tlio first primary lias a wliite spot on tlie innor web only, and is 
also faintly mottled at tip. 

119. MEIiOPS QUINTICOLOll, Y i 0 i 1 1. 

Ear coverts dark brown, tail exceeds end of wings by 1 J- iiielios, 
L. 8 f , w. 4 . 2 ", t. 3.4", tr. 1.4", bill at f. 1.3". Several specimens 
obtained in tlie topes of trees at Agaxkote, W. Sliiisiiang, Mymensing 
..district, 

129. Halcyox ruscus, B o d d. 

L. 11", ex. 16.7", w. 4.7", t. 3.5", tr. 6.7", bill at f. 2.25"; foot of 
* Ixilk near Sylket and Mymensing. 

141. Hydiiocissa coeonata, B o d d. 

i. — L, 36.i" ex. 41", w. 14.5", t* 13*5", tr, 2" bill at f. 5 J-", casque 
depth at base 3|", its length over to^i 7", ]>ill from gape 64 -". 

?. — L. 36" ex. 42 ‘5" w. 14", t. 13", tr. 2*0", casque depth at base 
3 1 " casque overtop 6 -|", bill from gape 6 |". 

Orbital skin waxy white, bill waxy pale ochre with a black lon- 
gitudinal mark in front. J e r d 0 n remarks that the black patch 
does not extend to the uiiper mandible ; in my specimens it does so 
markedly. I was at first inclined to think tha,t the species was 
IL alhirodrisy but its much larger size disting^uislies it from that 
species, 

I shot both sexes in the west Khasi Hills, West of Pundengru 
in the dense forest, on the^ same tx*ee which was frequented by these 
birds for the fruit then ripe. 

148. PiU.iEOKNis TOEQUAwa, B 0 d d* ~ Ohatak. 



1870.] A Second List of Birds from the Khmi Itilh^ 

172 . Geoinits ocoipitatib, Vigors. 

^ L. lir, w. 51", t. 4|", tr, 14", bill at f. 1-28". 

Ab file description of a female has not been given by J o r d o n, 
I give it here. Head grey with feathers centred d.-irk grey, nifuas 
and grey at chin, Brest dull green; X)rimaries and secondaries 
spotted on inner web with white ; tail black, tinged green on 
outer edge of web and faintly barred ; back yellow green, strong 
on upper tail coverts ; legs plumbeoiis, 

178. Micropteiwxjs phaiooeps, B 1 y t h. 

From LiikhixDnr, Caehar. 

180, Bbachypterwus aerantius, L i n n. — Mymensing. 

1 88. Yvnx TonauiLA, Linn. 

W. 3.3", t. 3.1", tr. 0.75", bill atf. 0.58". 

197. Xanthol^wa Indica, Lath. — Chatak. 

199. CucELES CANORES, Linn. 

Shot in Mymensing District in a fine tope of trees on the bank 
of the Ubda Kali river in April. The call was not so low 
and soft as that of the European bird, or the Ouckoo Iioard in tho 
Himalayas and Khasi Hills ; it was quite Iiarsh comj)ared to it. 

203. CucELES MTCEOPTEiiEs, G 0 u 1 d. — Ohatak, in April 

One specimen measures : L. 13", ex. 2U-", w. 7f" t. 6.5", tr. 0.9", 
bill at f. 0.95" ; another specimen : ex. 22", w. 8", t. C.25", bill at 
front 0.98". 

The note of this bird is a repetition of the sound, iaAmo^ ta-'koo^ 
with an intervening pause, quite different from the faniiliar note 
of the Cuckoo, O. Canorus. — One sx^eeimen was much larger than tiio 
other. The first was of a fine rich brown grey with a purxde gloss, the 
other didl and grey ; the rufous tinge on side of uxq>er breast and 
neck was also absent in this last. I am inclined to think that 61 
micTo^term and striatm are not to be separated, one being only 
a finer larger bird than the other. 

217. Centropes refipexnis, B 1 y t h. — Teria Ghat. 

224. Araciixotiiera pesilla, B 1 y t h. 

Wg. 2-7", t. 1-8" tr. 0-68",, biU at f. D42". Hemoo Peak, N. 
Caehar Hills. 

232. Leptocoma Zeylonica, Linn. 

Length 4", w. 2", t. P3", tr. 0*52", bill at f, 0*7". 
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20'l. AiiACTi’XBcimniA Asiatica, L a t li. ? — Toria Clliat. 

208. IlK’.EUM HLVIMUM, T i C k 0 1 1. 

Longtli w. Vli}\ t. 0*75'', ti*. 0*42", Ijill at f. 0*34". Bill grey, 
paio at l>aso. Garo Hills. 

257. Lat^itjs BiiYTiiKOXOTUS, Vigors. 

Ix'Hgtli ex. 11 i", t. 41r", tr. If . Myrnensing. 

259. La-xu7s xigriceps, F r a n k 1 i n. 

201. Lakiub caiSTATXTS, L i n n. 

Jj. 7f, ox. Wj\ w, 3-f , t. S}j% tr. 0*85", bill at f. 0*0". 

276. Pebicrocotus peeegeixes, L i ix n. 

L. 5J" ox. BJ" w. 2*7", t. 3", tr. 0*6", bill at f, 0*37". — -Myrnmisiiig. 

283. Biiiuxga EEAriFEu, T e in in. — Garo IlilLs. 

w 

307. CroRxis iiCTiCAEUA, Swains o n. 

L. 5]V w. 2*8" t. 2*4", tr. 0*68", bill at f. 0*4". North Caohar. 

Above olivaceous, with tinge of riift)iis on lower 1>aclc ; tail rusty 
witli pale brown edges; chin and throat dull wl lito ; lireast rusty 
brown, oily wJiite on abdornon and sullied with green. 

324. FiiYTiniosTEftXA ptjsilla, B 1 y t h. 

L, 11", w^‘3", 1. 1*0", tr. 0*68", bill at f. 0*3" ; logs reddisli fleshy ; 
procured at tlie base of the Garo Hills. 

350a. Zootiieha mahoestata, B I y t h. 

L. 8i", ox. 14V', w. 4f, t. 3" tr. 1*0", bill at I 1*0", logs fleshy 
grey, bill black ; from the base of West Kliasi Hills. 

352. OnocETEs beythiiogastea, Vigors. 

W. 4*8", bill at f. 0*8", tr. MA — North Cachar. 

355. Geociciila citPvINA, Latham. 

Obtaiiiod at Asalii and in tlio Garo Hills. Length 84'', w. 4*5", 
t. 3*0'^, tr. 1*3", bill at f. 0*7". 

363. Meeula castaxea, Gould. 

Length 10", ex. 14", w. oj", t. 4-^', tr. If", bill at f. 0*8", legs dull 
yellow, irldes dark brown. Tura range, Garo Hills. 

371. Oeeocixcla dauma, L a t h. 

Length 104', w. 5|", t. 4", tr. 1*4". 

373. Paiuu)oxoexis playibosteis, Gould. 

Length 9", ex. 9|", w. Sf", t. 4", tr. 1|", bill from ga.pe p'- 

Obtained in the high grass of the jheels near Bolagunj in Decern™ 
her. Several were then seen. On passing through the same ground 
in April, I found it quite eommc^, and it evidently ]>reeds there. 


1870.] A Second List of Birds from the Jiliasi hllU^ 209 

384. GAMSOEnYHCnTJS EUFtrLtrs, B 1 y t li. — Garo IliliB. 

387. TiiiciiASTo^rA Abbotii, B 1 y t li. 

Irides red brown, legs pale Hesliy. Lengtli G;}'', w. 3'^, t 2*1''', 
tr. 0*9o'^, bill at f. 0 65''. Foot of Sontli Garo llilLs, 

390rtf. TiriiDXXus bueyicabdatus, B 1 y t k. 

From Soutk base of Kliasi and Garo Hills. TIio under tail C'D- 
verts are very rufous, feathers of the head and neck very large and 
scale-like, centred -pelev and edged darker brown. Beeoiidarics 
and larger coverts tij>pcd with pale rufous ; abovo iimbor brown, 
grey on tlie chin and upper throat. The typo specimen in the 
Asiatic Society’s Museum is much faded. 

403. Pon:ATOEiiiNus lexjcogasteb, G o u 1 d. 

From West Kliasi Hills. Hides I'ed buti^ bill yellow*. 

Length 9", ex. 9if, w. 4*15", t. 4-3", tr. 1*4", bill at f. 115", bill from 
gape 1‘3", hind toe 0*62" and claw '48" = M" sj)read of foot 2*15". 

405. PoilATOIiHIXUS EUYTHROGENYS, G O U 1 d. 

West Khasi Hills, December. Hides dark red brown, logs and 
bill pale grey, one specimen had greenish grey legs. Ono specimen 
measures: Length 10*5" ex. 12", w. 3*9" t. 3*9", tr. 1*6", bill 
at f. 1*6"; another specimen: Length 10*5" ex. 12*5", w. 4*2", 
t. 4*3", tarsus and hill the same as in the last, bill from gape 1*9" 
in I'loth. 

409^?. GAnuLAx GULAiiis, L e 1 1 a n d. 

Tliis rare bird was procured at Lukhijiur near Cachar ,* it appears 
that only tw*o specimens have been obtained in Assam, ono by 
L e 1 1 a n d, and another by Dr. J e r d o n who sent it 
to Mr. Gould; it is figured and described in the Birds of Asia.’’ 

Length OJ'', w. 3*8", t. tr. 1'52", bill at f. 1*02''. 

410. Gabiiiji;.ak Ein?icoLLis, Jar d. and B e 1 b y. 

Length 10", ex. 11-|", w. 3*7", t. 4*2" tr. 1*45" bill atf. 0*7" ; the 
tail is distinctly barred. From base of Garo Hills. 

439. CiTATAi-iimoRA Eablei, B 1 y t h. 

Hind toe and claw 0*8", spread of foot 1*8". Mymensing and 
gylhet, very common in the grassy parts of those districts. 

440. Megalitbxts palustbis, H o r s f . 

The tail is distinctly barred, and the breast and ilanks are 
streamed with bro wn rather than sjjoiied. 
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441, CHiETOENIS STBIATTJS, J 6 r d 0 H, 

Length 7f", w, H", t. 3-6'', tr. MS'-:, hill at f. *52"' ; rather smaller 
than the dimensions given hy J e r d o n. Irides pale uinher. 

4:47a, loLE viEESOEisrs, B 1 y t h. 

Wing 3-2", t. 2*9'', tr. 0-62", hill from gape 0*82''. Lukhipar 
near Cachar. 

463^. Phyllobkis cocKmcHiNENSis, Lath. 

From Kylas Peak or Ohickmung, G-aro Hills, 

484. Pbatestcola LEtJCiniA, B 1 y t h. 

Length 5|"j ex. 8", w. 2-|", t, 2", In reeds and grass bordering 
rivers in North Mymensing diMriet. 

486. Pbatincola eeeeea, H o d g. — Cachar, 

487. EHonopiirLA melak-oleuoa, J e r d o n. 

$ Sp. Length 6", ex. 8p', w. 2*6", t. 2-7", tr, 0*8", hill at f. 0*42". 

$Sp. „ 51" „ 71" „ 2*45" „ 2*55" „ 0*8", „ „ „ 0*5", 

Obtained at Chatak and to the North of Mymensing. 

503. Euticilla erohtalis, T i g o r s. 

Wing 3*6", t. 3", tr. 0*9" hilt at f . 0*42" N. Cachar. 

512. Calliope Kamxschatkeis’SiSj G m e 1. 

Length 6" ex. 8^" w. 3," t, 2*3", tr. M5" hill at f. 0*45." Bill 
grey, legs pale grey, irides dark brown. Mymensing. 

’ 513. Calliope PECTORALis, Gould. 

Length ex. 9^', w. 2f", t, 2|", tr. 1^", Mymensing. 

514. Cyaneoxtla Sueoioa, L i n n* 

$ Sp. Length 6", ex. 8f", w. 8" t. 2|-", tr. 1*1". This femalo 
bird was dark ashy above with a tinge of brown. Mymensing. 

515. Aceocephalus BBijJsrxESCExs, J e r d o n. 

Length 8", ex. 10", w. 3f", t. 3^''. — N. Mymensing. 

516. A. BUMETOBIJM, B 1 y t h. 

Length 5", ex. 7", w. 2*35" t. 2*3" tr. 0*9", bill from gape 0*7"^ 
— Chatak. 

517. A. Agbicolits, J e r d o n. 

Length 5f", ex. 6J", w, 2*2", t. 2*4", tr. 0*95." Irides pale ochre 
yellow. Bill grey above, pale below, legs pale deshy. — Chatak. 

518. Abuhdixax olivageus, B 1 y t h. 

Length 7*5", ex. 9*75", w. 3*15", t. 3*5", tr. 1*2", bill at f. 0*6" ; 
legs pale grey, bill deshy below, tail distinctly barpred. — Chatak. 

520. Locitstella CERTumA^ £ a 11 a s. t- Oherra Poonjeo. 
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530. OnTHOTOMUs LOXGiCAUDA, O' m 0 1. — N. Myiiieiisiag. 

532. Peik-ia FLAYivEis^TEis, Dellcssert 
. Wing 1*85", tr. 0-75", bill at f. 0*45''; in liigli reedj grass near 
the rivers. North Mymensiiig. 

555. Phyllosoopus EnsGATtrs, B 1 y t h. 

1 specim : Length 5", ex. 7*5", w. 2*4", t. 2", tr. 0*9", bill at £ 0*35". 

2 speeim: Length 5", ex. 6", w. 2*5", t. 2*25", tr. 0*9", bill at £ 0*4". 
Tail very indistinctly barred ; 1st quill is 0*7" shorter than the 2nd, 
the 2nd — 0*4" than the 3rd, 4th quill the longest, 5th and 6th 
sub-equal. Among high reeds in beels between Bolagunj and 
Chatak, Sylhet District, 

558. Phyl. LUGUBRis, B 1 y t h. 

Length 5", w. 2*3", tr, 0*8", bill at f. 0*37" ; 1st primary 0*19", 
2nd 0*65" longer ; legs greenish grey ; bill at base below pale yellow. 
560. PnYLLOSCOPTJS VIEID.1XUS, B 1 y t Ii. 

From high grass in beels near Ohatak. 

577, AbEOBXIS ALBOGXJLARIS, H 0 d g. 

Length 3-^, ex. 5*0", w. 1*8", 1. 1*8" tr, 0*62", bill at f. 0,16" This 
rather rare bird ^Yas seen several times in the forest on the slopes of 
Kylas or Ohikmung Peak, Garo Hills, generally low among the 
boughs, not confining itself to the tops of the trees, as many allied 
species do. 

593. BBrnYTES YiRiDis, G ni e 1. Mymensing, &e. 

645. Parus ciXEREUS, V i e i 1. 

J e r d o n in his description does not allude to the tail feathers of 
this bird. In my specimen, from the base of the Garo Hills, the 
centre tail feathers are dark slaty, the rest edged cinereous ; the 
outermost are white, penultimate white on inner web for half an 
inch and tipped with the same color ; the antexDenultimate with a 
very small white spot on the inner web. Length 5 J", ex. SJ", 
w. 2|" t. 2J" tr. 0*65", bill at f. 0*4". 

686. Agbibothebes eijscxjs, W a g 1 e r, — Shuthang, Mymensing. 
696. Ploceus BENGALEiirsis, Lin n. — Hylakandy, Oaehar, 

702. Mtjxia aoutigauda, H o d g.. 

Length 5i", ex. 6i", w. 2*1", t. 1*6", tr. 0*6", bill at f. 0*4"; hides 
dark red brown, legs grey. West Hhasi Hills. 
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70G. Passer Iistdicus, J a r d. and Selby. 

717. Embebiza spobocephala, Pallas. 

This bird was common in the marshes between Chatah and Bo- 
iagimj in April. Length 6", w. 8^^, t. 2*7", tr. 0*7d^^ bill at f. 0-4o". 

720. E:mbeeiza pitsixla, P a 1 1 a s.— Foot of Garo Hills, 

A very large specimen measured : Length ex. 8 w. 3'^, 
t. 2-^^ tr. 0’7", bill at f. 0*87'^ A smaller spec, has w. t. 2§\ 

723. Euspiza AUB.EOLA, Pallas. 

Length about 6", w. 8*05'', t. 2 4^^, tr. 0*85^', bill at f. 0*5^''. Bill and 
legs pale fleshy, the former paler above ; the dark brown collar men- 
tioned by J e r d 0 n was eonsihcuous in the specimen I obtained 
in December at Sonaingimj, Sylhet district. 

754. Mibapba assamica, M ^ L e 1 1 a n d. 

Length 6^^, ex. w. 3*2'^, t. 1*9", tr. 0-9'^, bill at f. 0*6'^, hind 
toe and claw O' 8''. My men sing. 

772. Obocopus PncExicoPTEBXJS, Lath a m. — Mymensing. 

774. OsMOTBEB 02 f BiciNCTA, J 6 r d o n. — From Chatak, Sylhet. 

Length 10*5'^, ex. 18", w. t. 3*5" tr. 0*7", bill at £ 0*65". 
Under tail coverts pale, slightly streaked with dusky. 

780. Cabphophaga sylvatica, T i c k’e 1 1. — Garo Hills. 

788. CoLXJMBA iKTEBMEBiA, 8 t r i c k 1 a 11 d. — Mymensing. 

793. Txjbtue meexa, S y k e s. — Hhasi hills. 

Length 14", ex. 20", w. 7", t. 5", tr. 0*9", bill at £ 0*7". 

796. Tttbttjb bisobia, Linn. 

803. Pato cbistatus, Lin n. 

Conimom in Mymensing at the base of the Garos, and very nu- 
merous about the villages in the higher part of the Shunshang or 
Sumesang river, quite in the heart of the hills. East of the Moish 
Kuila and even of the Mahadeo river this bird is not seen ; I 
have never heard them at the base of the Hhasi Hills near Teria, 
and if there are any there they are very scarce indeed. The Soutli 
base of the Garos may be said to mark the extreme Eastern range 
of the Indian Bird. 

803«., PoLYPLECTBON TIBITAKUM, Lin 11 . 

SIl. Gallophasis HoBSPiExnn, G r a y. 

812. GaLLUS EEEBUGINEITS, G m B 1. 

Occurs up to 4000 feet in the Burrail ranges* 
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823. OpoTYgoein-is auLiiEis, Temminck. 

I have seen a specimen shot by Lt. E. B e a v a n on the Cherra 
Pimji x)iateaii; a |)air brought up a brood in the garden at Em- 
iTiaville ill the same place last summer, 1869. It is curious to find 
this bird, with a habitat in the swamxiy gras# jungle at the base of 
the hills, ranging so high as 4000 ft. 

831. ExCALPAGTOniA CHINENSI8, L i 11 n. 

This handsome little gamebird comes in at Cherra about August. 

825. AnnonicoLA eufogularis, B i y t h.— North Oachar. 

Length w. 3|", t. 2p', tr. 1*5'^ bill at f. 0*7". 

S2d(L Aeboricola atrogulaeis, B 1 y t h. 

Tura Eange, Caro Hills. Length 9|-", ex. 16^-", w. o|-" t. 2^-" 
tr. 1*6", bill at f. 0*65", 

843. Glareola lactea, T e m m. 

845. Chaeadrius loxgipes, T e m m. 

846. .^Egialitis Leschexaxjltii, Lesson. 

849. M, PniLLiPENSis, S c o j) o 1 i. 

854, CiiETTUsni moRNATA, T. and S e h 1 e g. 

855. Lobivanellus Goexsis, G m e 1 i n. 

857, Hoplopterijs vextralis, Cuvier. 

870. Gallinago stexura, Tern m. 

Length 4 J", w. 4J", t. 2*3", tr. 1*18", bill at f. 2*3". I first observed 
this bird on the 5th Ax)ril solitary on the edge of a stream flowing 
through the marches between Chatak and Bolagunj j several were 
flushed and I bagged a couxfle, one of which I observed running 
along the muddy edge of the water like an Actitis, which I at first 
took it to be ; they were by no means wild, flying a short distance 
and setting by the water uj) stream. Proceeding and shooting along 
the same river 12 days after I did not see one, they had evidently 
all passed to the north. 

871. Galixago sooLOPAoixirs, Bonn. 

872. Galixago GALnixunA, Linn.,, 

884. Teixga submixuta, L e i s 1 e r,. ■ 

885. Teixga Temmixceh, L e i s. 

891. Aotitis gbareoea, G m e 1. 

892. Aotitis ochropus, Linn. 

893. Ac, HYPOBEiJCOs, Linn. 
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A large wliite s-pot on tlie inner webs of all the primaries except 
tlie secondaries barred white, three last with a clir4xy 
spot, the last has a white spot on inner web. 

894. * Totaxus GLOTTIS, L i n n. 

898. Himakxopus c^DiDtrs, B o n a t e r r e. 

900. Metopidiijs ixdicus, Latham. 

901. HYDaoPHASLiNtrs chiburgits, S o o |). 

902. PoBPHYEio POLiocEPHxiLUs, Latham. 

905. Gallixula CHLOBOPUS, Linn. 

907. G.illix'tjla piicsyigitba, P e n n a n t. 

Length 13 J", w. 6-2", t. 3'^, tr. 2' 6" bill at £. mid toe and c-huv 
2*9^', hind toe and claw 1- 2^. In the specimen I got in Mymeiising 
there is a marked black line down the side of the neck, in immediate 
contact with the white of the front part. 

923* Abdea cixebea, Linn. 

924. Abdea prBPUBEA, Linn. 

926. Herodias egbettoides. Tern m. 

929. Bnrnus conoiMAJsmus, B o d. 

930. Abbeola lexjcopteba, B o d. 

931. Betobides Jayanica, H o r s f . 

932.. Abdetta plavigollis, Latham. 

Length 21^^, ex. 29'^, w. t. 2^', tr. 2-65", hill at f. 3*3'^, hind roe 
2*3 claw *55 = 2*85''. Bill and cere madder brown, irides red 
brown with a narrow ring of pale yellow ; legs dusky red brovv ii. 
The mid toe and claw^ is somewhat longer than the measurement 
giyen by J e r d o n, exceeding it by 0*35^^ 

933, Abdetta ciyamomea, G m e 1. 

934. Abdetta Sixexsis, G m e 1. 

938. LiXTALTJS LEECOGEPHALtrS, G El 6 1. 

In the specimen obtained in January, I noticed that the prima*^ 
ries and secondaries were not all of the same shade of color, the 
contrast being very marked. The first five primaries were glossy 
purple hlach, the next five glossy ^reen* The fix'st two secondaries 
purple hlach, three next glossy then three of purple Maek^ the 
next five glossy ^ree^i, and remainder of the secondaries of a hlack 
tinge. This |>robahly marks the succession of growth of these 
large feathers during the period of moulting and the difference of 
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tint is cine to tlie difPerenee in age ; one set falling out in tliis re- 
gular order and coming to maturity before the next are ready to 
fall oiit» J e r d 0 n does not notice this difference of shade, and 
it may have been peculiar only to this one bird, as I only obtained 
one specimen. , 

940. Aitastomits oscitai^’s, Bod. 

942. Gehokticus papillosits, T e m m. 

The whole back has a metallic tinge ; the lower parts are pale 
blackish brown, the under tail coverts glossed with blue green ; 
legs dull pale lake. Shot in December in Mymensing district. 

943, DALcrNELLUs iGNETJS, G m e 1 i n. 

951. Nettaptjs Goeomandelianus, G m g 1 i n. — Sylhet. 

952. Deotbocygna awsxjbee, Sykes. 

954. Oasabca ETjriLA, Pallas, — Mymensing. 

957. Spatula clypeata, Linn. 

959. Anas pcgcllobhyitciia. Pennant. 

961. Chaulelasmus stbepebus, Linn, — Mymensing. 

964. Quebquedtjla ceecoa, Lin n.* 

965. Qtjebqtjedtjla cibcta, Linn. 

972. Mebgijs castor, Linn. 

In December this bird is generally to be seen on the deep reaches 
of water on the larger rivers above their debouchment into the plains, 

$ Length 26'', ex. 38^', w. t. 6"', tr. 2-^", bill at f. 2". Irides 
dark brown ; in the female the bill is pale purple, legs dull orange. 

980. Xema bbuoticephala, J e r d o n. 

984. Hydrochelldoi?- Itoxca, Stephens. 

985. Seen-a aitbaxtia, Gray. 

1005. Gbacxjltjs cabbo, L i n n. 

Very numerous in the deep pools on the Sumessary Eiver near 
Eywick, Garo Hills. 

1007. Gbacxtlus Javakious, H o r s f. 

1008. PlOTXJS MELAlSrOGASTBB, G m G 1 i n. 

^ J 0 r d o n does not make reference to the large patch of glossy green 
on the side of the head • the fine white line running from eye and bound- 
ing this patch below, while another curves upward from the base of bill over 
the same green patch. 
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Ahiraol of the Hamits of the Hourly Mtkofoiogical OUervaimn 
taken at the Surveyor General s Office, Calcutta, 
in the mouth of March 1870. 

Latitude %'t^ 3.3' V North, Longitude 88^ 20' 3^ Exist. 
Meiglifc of tke Cit^terr* of tkc Standard Barometer above tbe sea level, 18.1 1 feet. 


Dail/ Means, See. of tke Observations and of the Hygromeirieal elements 
dependent tliereon. 
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.099 

77.6 

85.5 

72.3 

13.2 

13 

.792 i 

.910 

.704 

.206 

76.2 

90.0 

67.5 

22.5^ 

14 

.777 

.854 

.702 

.152 

79.7 

91.2 

70.0 

21.2, 

15 

.779 

.857 

.696 

.161 

82.1 

90.4 

, 76.0 

14.4 

16 . 

.765 

,844 

,704 

.140 

82.3 

93.0 

74.6 

18.5,. 

17 

.820 

.915 

.770 

.145 

81.3 

87.2 

77.2', 

lo.o; 

18 

.943 

30.035 

.896 

,139 

73.5 

77.7 

.70.0 j 

7.7 ■ 

19 

.905 

29.974 

.844 

.130 

78.3 

88.0 

70.0 

18,0 

20 

.894 

.955 

,834 

.121 

80,7 

90.0 

71.5 

18.5 

21 

.906 

.992 

.857 

.135 

82.9^ 

92.3 

74.0 

18.3 

22 

.891 

.978 

.913 

,165 

83.5 

92.9 

75.7 

, 17.2 

23 

.872 

,951 

.793 

.158 

84.0 

94.0 

76.0 

19.0 

24 

,864 

.977 

.802 

.175 

81,3 

88.5 

76.5 

13.0' 

25 

,823 

.892 

.745 

.147 

81.8 

92.0 

74.2 

17.8 

26 

.844 

.922 

.788 

.134 

82.7 

91.2 

74.6 

16,7 

27 

.875 

.963 

.808 

.155 

83.4 

93.5 

74.4 

19.1 

28 

.813 

.898 

.736 

.162 

84.3 

95.4 

, 75.0 

20,4 

29 

.744 

.816 

.668 

,148 

860 

98..5 

76.0 

22:5 

so 

,711 

,784 

.633 

.151 

87.3 

101.2 

76.2 

25.0* 

SI 

.746 

.840 

.688 

.152 

87.2 

97.0 

78.5 

18.5. 


Tlie Mean Height of the Barometer, as likewise the Dry and Web gBulb 
Thermometer Means are derived, from thejliom-lj obseryatioiis, made d%iag • 
tke daj» N -’'fV' 
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Meleorolo^ ica I Oh^rva 


Aistracf »f Ike R'emtls of ike Jloiirltj MeAeorological Ok^serva/Jon^ 
taheii at ike Snrvej/or GeneraVa OJicej Calcutta^ 
hi ike month of March 1870 . 



fMf ' A ' M ' 

1 0 

0 

! 0 1 

0 

i Tnches , 

1 

T . gr . 

: ' i '- 


1 

66.9 

9.3 

60.4 

35.8 

0.530 

, 

5.76 

3.90 ! 

0.60 

2 

69.7 

9.3 

63.2 

15.8 

.582 

6.28 

• 1.23 

.60 

3 ^ 

60.6 

32.7 

57.7 

21.6 

' . 485 '..' 

5.22 

5.37 

.49 


67..0 

32.6 

58.2 

21.4 

.493 

.32 

.37 

.50 

' f ! ‘ ^ ; 

70 . i 

9.9 

63.2 

16.8 

.582 

■: : 6 . 27 :; . 

4.54 

.68 


71.2 

84 

65.4 

141 

.626 


3.90 

.63 

7 

71 . 4 - 

9.8 

64.5 

16.7 

■•. 607 : 


4.68 

M 

8 

6 S .6 

120 

60.2 

20.4 

.627 

0.67 

5.34 

.52 

<J 

66.8 


58.2 

20.9 

vl 93 

.32 

.21 

.51 

30 

67.7 

114 

59.6 

19.6 

.516 

.57 

4.99 

.53 

11 

68.6 


60.6 

19.4 

'■-:. 534 :' v : 

.75 

5.06 

.53 

32 

v :; 7 o , 5 "-- 

7.1 

65.5 

12.1 

.628 

6.81 

3.26 

.68 


6 S .0 

8 . 2 . 

62.3 

13.9 

.605 

.33 

.53 

.64 

hi 

71 .:^ 

i 8,4 

65.4 

14.3 

.626 

.76 

.96 

.63 

35 

70.0 

6.1 

. 71 . 7 ':' 

10.4 

.768 

8.26 

.25 

.72 

36 ;: ; 

74.9 

7.4 1 

':: 69 . 7 . ■ 

12.6 

.720 

7.72 

.86 

.67 

17 

AfoM :: 

5.5 

71.9 

9.4 

,773 

8,33 

2.91 

.74 

38 

67.5 

; 6.0 

63.3 

10.2 

■ .584 

6.38 

.52 

.72 

39 

69.7 

8.6 

63.7 

146 

.593 

.39 

3.89 

.62 

20 

71.2 

1 9.5 

64.5 

16.2 

.607 

.54 

4.50 

.59 

21 

72.0 

1 10.9 

64.4 

';'; 18 :. 5 ' ;■ 

.605 

,48 

5.31 

.55 

;■' 22 

^■■; 74.0 

9.5 

67.3 

16.2 

.666 

7.13 

4.87 

.69 

m 

71.8 

12.2 

63.3 

20.7 

.584 

6.24 

5.93 

.51 

n 

71.5 

9.8 

646 

16.7 

.609 

.55 

. 4.69 

.58 

2 i > 

73.1 

8.7 

67.0 

14.8 

.659 

7.08 

.32 


,' 26 

V --- 27 ■. 

73.9 

8.8 

67.7 

15.0 

.674 

.24 

.48 

.62 

... 72.0 

11.4 

640 

19.4 

.597 

6.40 

5.56 

.64 

.28 

73.0 ' 

3 L 3 

65.1 

19.2 

.639 

.63 

.65 

54 ' 

29 

' 74 ** 

11.6 

66.3 

19,7 

.644 

.86 

6.05 

.53 

SO 

: 734 ' ' : 

34.0 

649 

' 22.4 

.615 

55 

.86 

.49 

31 

'■ ' 73 . 1 . . 

141 


22.6 

.609 

I# 

.47 

.90 

.48 


All^ fell® bj. ilia Gre^|iwidi ConstanEts*- '' ^ 


‘.■vf- 



Meieoroh^ictil Olurvuitoni^ X'JC 


Aliiract of the Item! Is of the Uonrh/ Meteorological Olservaimu 
takm at the Snnegor Ge^ieral^s OJice, Calcutta^ 
in the month of March 1870, 


ICourl^' Means, of the 0))servations aii<l of the Hygrometriej&l elemesi*ts 
clej>eiKleiit thereon. 



■O ®3 ' 

- t , 

C5 -*-1 CO 

o 

■•H ;:i 

Bange of the Barometer 
for eH(4i liour during 
the month. 

rO . 

pq-2 

Ci ■ ■ 
u* ^ 

1 Bange of the Tempera- 
ture for eaeli lionr 
during the month. 

Hour. 

Max. 

Min. 

Biff. 

fi 1 

■ '£ ^ 
Is 

rci 

Max. 

Mill.. 

Biff. . 


Inches. 

Inches. 

Indies. 

Indies. 

O 

- 

0 

0 

o 

Mid- 









night. 

29,848 

29.982 

29.722 

0.240 

70..3 

82.0 

71.5 

10.5 

1 

,834 

.956 

.714 

.242 

75.5 

82.0 

70,7 

ilH 

2 

.827 

.950 

.708 

.242' 

74-8 

82.0 

69.5 

12.5 

» 

.819 

.937 

,, .702 

.235. 

74.1 

82.0 

68.5 

13.5 

4 

,814 

.930 

,695 

.235- ' 

73.6 

81.8 

08.2 

13.0 

6 

.827 

.940 

.707 

.23a 

73.0 

79.8 

65,6 

14.2 

6 

.8-1.7 

.955, 

..714 

.241 

72.3 

78.0 

(fc3.0 

15.5 

7 

.871 

,.969 

.741 

,228 

1 72.6 1 

78.5 

63.8 

14.7 

8 

.898 

30.004 

.768 

.236 

75.5 1 

82:0 

67.0 

15.0 

9 

^ .9ia 

.011 

.784 

.227 

79.2 1 

87.3 

70.0 

17.3 

10 

.918 

.035 

.783 

.252 

82.8 

91.5 

70.2 

21.3 

il 

.904 

.001 

.771 ; 

.230 

86.0 

' 94.5 

73.0 

■21.5 

Noon, i 

j 

' 

29.980 

.754 

.226 

8g.2 

1 . 

97.0 

75.5 

21.5 

1 1 

.958 

.719 

,239 

89.(5 1 

99.5 

75.5 

24.0 

2 . i 


.922 

.674 

.2.48 

00.7 

100.,4 

76.6 

23.8 

3 

, ,795. : 

.910 

.649 

.201 

01.2 

101.2 

77.7 

' 23i5 

4 . 1 

• .J83-. 

.918- 

.633 

.285 i 

91.0 1 

100.5 

76.8 

23.7 

6 

.780^: 

. .910 

.6-10 

- .270 

89.0 

98.0 

75'5 

22.5 

• a 

.7aii 

.905 

.656^ 

.2.49 

SO.-l 

93,2 

76.0 

17,2 

7 

. .797 

.896 

.072' 

■ ,224 

83.3 

B9.,e 

72.0 

17.1 

8 

.819 

.9^4 

.092 

,232 

81.3 

87.0- 

j 71.7 

15.3 

0 

.887 

.934 

.713 

.221 

79.0 

85.2 

71.7 

1 13.5 

10 

. .849 

.942 

.728 

.214 

78.4 

84,5 

72.6 , 

11-9 

11 

,843 

. M6j 

.72a 

■ ..202 

■77.5 

83.7 

72.3 

11.4 


^ I ^ I - i, t I „ r 

'Ihe ffe Wet Bu^b 

Ibe in several 






Metearoloff iea I Oherm tiom^ 


Ah si met of I he 

iiihen at the Surveyor General’s Ofiee^ Calcutia^ 
i)i ilie month of March 1870. 


llomrl}’ Means', t.le. of tite OI>serTi?t.ion.f and of tlie Kjgrometrieal elemeiit® 
clepeiKlenfc iliereou. — ( Continued.) 



■" A' 

O' 

S 

r®' 

43 ■ 

O 

P 

1 

P 

u'oe of 

'§.£j 

t'i 

>• o ■ 

. . 

■4^.. , .■ O 

rP -3 : 

■ S:S: 

, “ m :>» ■ 



g 


g 


's s 


'oS'l 

Hour. 

^ , 
go 

o 

fi 

rO 

h* 

o 

pH 

B 

o 

i5 

>■^0 

'43 

55 

■& ' . 
g p 

H 

S P 

4HS 

2 

*S 3 

pQ 
a ^ 

. . eS ^ - 

P w 
o 

§ 

is la' 

a 

i-^g 



u 

P 

O 

o 




B 

^^>3-43 


0 

0 

0 

0 

Inches. 

■ T. gi>. 

T.gr. 


Mid- 









night. 

71.0 

5.3 

67.3 

9,0 

0.666 

'7.24 

2.45 

0.75 

1 

70.6 

4.9 

67.2 

8.3 

.664 

.23 .. 

.23 ; 

.76 • 

2 

70,3 

4.5 

67.1 

7,7 

.661 

.20 

.06 

.78 

3 

69.9 

4 el 

67.0 

7.1 

.659 

.20 

1.87 

/' '''".79' 

4 

09.6 

4.0 

66.8 


..655 

.. .1,6'/ " 

.77 

.80 


69.2 

- Tr.s 

()0.2 

f'* 6.8 


.02 

.74 

.80 



3.0 

65.8 

. 6.5' ■: 

.631 


.64 

.81 

7 

6S.9 

3.7 

65.9 

6.7 

.636 


.70 

:■■■ 68(4,' 

8 

69.8 

5.7 

65.8 

9.7 

.631 

M..' 

'2.56:' 

':'.73' : 

9 

70.7 

8.5 

647 

14.5 

.611 

.60 

,3.,96", 

\:.6a'./' 

JO 

71.0 

11.2 

63.8 

19.0 

! .593 

.36 

5.,39,'^ 1 

.54,,' 

11 : 

72.2 

13.8 

62.5 

23.5 

|,, ,568'' 

/■'.05 

, . 6.S6 

1 

.47 

I^oou. 

1 

72.2 

72.1 

16.0 , 
'-d7.5’. 

62.6 , 

61.6 , 

■ 25,6 ; 
28.0 

1 

1 

.570 
i- .552' 

' "'.Oo'"' 

■■ 5.83 '■', 

1 

1 7.7l' 

\ 8.50 

i .44 
.41 

2 

72.2 

18.5 

61.1 

' 29.6 

.543 

,:.73:':, 

1 9.07 

.39 


72.0 

19.2 

60.5 

30.7 

.532 

.61 

.41 

.37 ■ 

4 

71.8 

19.2 

G0.3 

30.7 

.528 , 

- . .57 

, , .'.36 

.37 

5 

71.9 

18.0 

61.1 

28.8 

.543 

.73 


.40 

6 

72.2 

14.2 

62.3 

241 

■ .565 

6.01 

7.05 

.46 


72.3 

11.0 

64.6 

18.7 

.609 

, ',■■■,■.52:; 

i 5,41 1 

. ■■■.*55 

8 

71.8 

9.5 

65,1 

16.2 

.619 

.07 

4,57 . 

.59 

9 

71.3 

8.3 

65.5 

141 

.628 

.78 

3.91 1 

.63 

30 

70.9 

7.6 

65.6 

12 9 

.630 

.82 

.53 

.66 . 

11 

71.2 

6.3 

66.8 

10.7 

.655 

7.10 

2.94 1 

*71 


All Uie Hyp*om^t?rieal oiemeafcs are computed by the Greeawicb (j 


Onsfcauts. 



Meteorological Olaervalimis. , xxi 

Ahsiract of the Results of the Ilonrlg Meteorological Ohservaiiora 
taJcen. at the Survegor GeneraVs Office ^ Calcutta^ 
in the month of March 1870. 


Solar I^atliafion, Weather, &c. 


i 

■^'3' - 

^ . 
o3 O ri I 

Wind. 


.| 


Date. 

i 

1 

p C! i 

-K ci 2 

l-afl 

Hjei 1 

— ( pH j 

Prevailing 

direction. 

J. 

53 tfi 

Ph 

^ '§ 
p 

General aspect of the Sky. 



Indies 


lb 

^MilesJ 

'■1 

125.8 


S.S.W.& w.s.w 


10] .7 

Clear. Eoggv at 6 a. m. 

2 

128.5 


s. s. w. 


170.6 

, Clear. Slightly foggy at 6 

3 

127.2 

... Is.S.W.&W.N.W. 


109.0 

A • H-X « 

' CliieOy clear. 

4 

129.0 

... iW.livN.&S.byW. 


121.0 

Chiefly clear. 

■ 5 

129.0 


s. w. & s. s. w. 

[SSW 


96.0 

Chiefly clear. Eoggy from 
2 to 7 A. sr. 

6 

124.0 


WbjS,WS w& 


92.6 

Clear to 1 p. M., \i to 6 p. 
>1., dear afterwards. Slightly 
foggy from 5 to 7 a. M. 

7 

127.0 

... 

sw,ssw&wsw 

' r^Nw. 

... 

117.9 

Clear to 8 a, m., \i to 6 p. 
M., stratoni to 9 p. M., dear 
afterw'ards. 

8 

124.5 


W.hyS,S.S. W.& 

rw. by S 


150,5 

Clear to 3 a.m. v.~i to 9 a. 
3ir., clear to 2 p. ii., \i to 6 p. 
M., dear afterwards. 

0 

123.7 

' 


WN WWby 

■ [W.S.W. 


118.0 

Clear to 10 a. m., \i to 6 
p. M., clear aft erwards. Slight- 
foggy at 8 and 9 p. m. 

10 

: 

125.0 


S.by W,S.vS.W, & 


138.0 

Clear to 6 a. m., \i to 3 p. 
M., clear to 7 p. m., \i after- 
w^ards. 

11 

126.4 

*’• 

S.S.W.&W. by S. 

... 

125.3 

Clear to 10 a. si. \i to 9 p. 
M., dear afterwards. Slightly 
foggy at 8 9 p. m. 

12 

120.0 

0.03 

s. w. & s. s. w. 

[byW 

2.4 

1-14.7 

Clear to 3 a. m., clouds 
of diflerent kinds afterwards. 
Brisk wind between 3 and 4 
p. M. Lightning to S. S. E. at 
7. p. M. Light rain at a. m, 
& at 2, 3, 6 ife SJ p. M. 

13 

125.6 


s.w,s.s.w. & s. 

6.4 

■1 

206.4 

■ 

Clonds of different kinds. 
High wind between 5 & 6 p. 
Thunder lightning & light 
rain at 6|- <& 9 p. m. 

14 

128.7 


s, w, & s. w. 

0.8 

190,6 

Chiefly clear. 

15 

131.4 

... 

s.s.w. & s. w.. 

.... J 

120.1 

Sends from S S W to 4 a. m., 
clear to 11 a. m., to 6 p.m. 

\i afterwards. 

16 

130,6 

*•’ 

s. s. w. 


186.3 

Clear to 5 a. m,, \i after- 
vrards. 

17 

1245 

... 

s.s.w & S bj E 

2.4 

160.3 

Stratoni to 2 p. m., orercast 
afterwards. Brisk wind from 
8| to 10 p. M. 

18 

114,0 

* * * 

W. &W. byS. j 


1 ■192.4: 

Overcast to 4 p. m., Vi af- 
[ ter wards. Drizried at 7, 9 & 
[10 A. M., & 4 P. M. 



xxii ' Misteorolv^icat Oh&ervaiioni, 

Alstmd of the Remlk of ihe Ilourlij 21efeorological Olservatiom 
taken at the Surveyor Generates OJu-e, Caiculiat 
in the month of March 1870. 

Solar l^adiafcion, Weather, c^c. 



12 

• .5 

C ?■ 

Wind. 


^ «r' 

,g,«3\r 

1 Prevail'nig 

■ ' f 

i i 


General a.^peet of the Sky, 

P 

w rt 

pq rH 

1 direction. 

1 : 

SI 

p. 

'd . O' 

.1 




liielief 


lb 

iMiles 


K 

129.5 


S,S.l>jW.&W]>yS 


206.5 

Stratoiii to 3 x. m., \i to 
noon, to 5 p. m., \i after- 

wards. 


2( 

128.8 


\Y. hy S. & S. 


75.5 

\i to 3 A. M.. clear to 9 a. 
M., \i afterwards. 

21 

131.0 


W. & S. 


115.0 

N 1 to 6 p. 31., clear after- 
wards. 

22 

131.0 

... 

s. S. w. &Ay. 


92.7 

Sends from S. S.W. to 4 .i. 
if., clear to 10 a. m., \i to a 
P.M., elondsof different kinds 







afterwards. Drizzled at 10 







p. u. 

23 

131.0 


w. s. w. & s.w 


11C.3 

Clear to 11 a. 3f., ''i after-, 
wards. 

24 

125.5 

... 

w. & s. s. w. 

l.S 

192.0 

Vi to 8 A. 31., stratoni to 2 
p. 3r., to 6 p. .M. clear af- 

terwards. Brisk wijid from 8 




[S. w. 



to 91? A. 31. 

25 

127.5 

... 

SS'R’.WbyK & W. 


119.5 

Clear to 4 a. 3f., elondsof 
difierent kinds to 10 a. 3i. i 







afterwards. Lightnig at S| 

11 p. 3f. Drizzled at orV i>. u. 

26 

130.0 


w. & N. ■«■. 


125.0 

Glonds of different kinds to 

8 A. 31., to 5 p. m., clear, af- 







terwaT*d's. 

27 

132.0 


X.W. & W. byN. 


101.8 

Clear to 11 A. 3f., ^i to 5 p. 
31., clear afterw'ards. 

00 

131.0 

... 

s. w & w 


109.0 

Stratoni to 6 a. 3f., clear 
afterwards, Fogg}- from 4 to 7 







A. 31. 

29 

134.0 


s. s. w. 


163.2 

Chiefly clear. 

30 

133.4 


s. s. w. 


212.0 

Clear. 

31 

129.8 


S.S. W.SW.&E. 

2.0 

219.1 

Clear to noon, clouds of dif- 
ferent kinds afterwards. Brisk 
wind at 9i A. M. 

i 


Cuwuli,-wi Cir» 0 'St,rati, rCj Comulo strati, v-wj Kiwbl 




Me tear oh tea I Ohtierva Hon 


XXUl 


AMraci- ,>/ the ResulU of the Ilmrlff Mdeorologkal OUervathm 
taken at ■ the Stirver/or GeueralU Office, Calcutta, 
til ike ' monih of March 1870 . 

Monthly IIksults. 


Mean IjeiVlit of ilie Barometer for the montli... 

Mp. lieight of Uie Barometer occurred at 10 a. si. on the isth. 

lieight of the Barometer occurred at 4 p. m. on the 30tli. 
lixti'eme range f the Barometer during the month 
!Mean of the daily ]\rax. Pressures 
Ditto ditto Min. ditto ... .7. 7! 

Matin daily range of the Barometer during the month 


Inches, 

. 29.810 
. 30,035 
. 29.633 
. 0.402 
. 29.922 
. 29.715 
. 0.147 


3 T ea n D ry Bulb Tf lermom eier for tlie mo!i t!i 
]Max. Temperature occurred at 3 p. m. on the 30th. 

]Min. Temperature occurred at 6 a. m, on the ist. 
Extreme range of the Temperature during the month 
Mean of tlie daily Max. Temperature ... 

Ditto ditto ^lin. ditto, ... 

Mean daily range of the Tempeniture during the month.. 


81,0 

101.2 

63.0 
38.2 
91.5 

72.1 
19.4 


M cn.n W e t Bui b Thermometer for the month ... ... , . , 71 

Mean Dry Bulb Thermometer ahorc Mean Wet Bulb Thermometer 10*0 
Computed Mean Dew-point for the month ... ... ,,, 54 0 

Mean Dry Bulb Thermometer abore computed mean Dew-imint !],* 17^0 

Inches. 

... 0.597 


Mean Elastic force of Tapour for the month 


Troy grain. 

Mean Weight of Tapour for the month ,f... ... ... 0.42 

Additional Weight of Vapour required for complete saturation ... 4.72 

Mean degree of humidity for the month, complete saturation being unity 0.58 


Mean Max. Solar radiation Thermometer for the month 


o 

127.8 


■ ■ Inches, 

Pained 5 days,— Max. fall of rain during 24 hours ... ... 0.03 

Total amount of rain during the month ... ... ... 0.03 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ,,, ... ... Kil. 

PrcTailing direction of the Wind... ■ S.S.W. 











Ihleorolughal OUenallmt. 


of f/io of tli-e Ilonrfj/ Hateorological Olservatiom 

ialdti al Ike Sarve/jo)' QerieraVs Office^ Calcull^^ 
in Ike mouik of Jjml 1870 , 

Lalitiule 2:1® 33' ISTortl], LongiiiKle S'S"^ 20' niT East. 

eiglifc oi ilia CiKl-erK of ilic Standard Earometer aljo'v'e i 1 jK 3 sea leTcl, 18.11 feet 

Eaily MejinSj &-c. of tke Oljserva.tions.ancl of tke Hygro-iaetiaaal elements 
dependent tkereon. 


llange of tlie Enromete 
during tlie 


Iki ngo of Hie Tempera-* 
tiire during the day. 


Indies, I Indies, i I/idies. | Indies 


1 20.71S 20.780 20..633 I 0.150 86.2 98.0 78.0 | 20.0 

*j ,822 .-900 .730 ; .170 84.0 05.2 75,0 , 20 2 

3 .803 ..048 ..812 i .130 80.0 :O<>.0 77.2 | ISS 

t ‘o^'i ^^-0 i 18.5 

5 .803 .d07 .720 .177 -82.7 01,0 75.7 15 o 

2 d)21 .154 84.0 00.2 76.3 3 On 

7 .692 .743 ,020 .117 84.0 06.9 75 0 

8 .711 .774 ,626 .148 82.7 05.4 74.8 20*6 

.780 .568 .218 78,1 00.4 70.5 39*9 

*717 ,791 .,654 .137 74.9 83.2 68.0 35*2 

11 .785 .848 .716 .132 77.1 86.7 67.7 19*0 

12 .823 .003 ,742 .161 79,0 ^9.4 72.5 

lo ./18 .800 .625 .375 83.4 03.5 75 2 38 3 

14 ,707 .767 .651 ,116 85.2 03.8 78.5 15.3 

15 ,733 .807 .058 ,349 85.3 05.5 70 0 16 n 

16 .713 ,781 ,630 ,151 86.4 07.5 78!2 19*3 

17 .732 .789 .672 ,117 85.1 05.0 78.4 1^6 

18 .805 .880 .743 ,137 810 02.8 78.5 14 3 

10 ,848 ,012 ,765 ,147 85.6 04.5 79.0 15 5 

*841 .030 .763 ,167 85,3 06.5 75.4 21*1 

21 .834 .910 .746 ,173 85.3 07.0 75.4 21 6 

-816 .012 ,7;37 ,175 85.4 06.0 76.7 19*3 

^3 ,750 .843 .654 .189 85.1 05.0 77.4 if 6 

-676 .746 .583 .363 86.2 07.3 7o!4 37*<i 

25 .707 .780 ,623 .157 85.5 07.8 74 5 9'-i "-i 

26 .727 .803 .636 .167 818 06,0 75*0 23*0 

S7 .700 .708 .614 .184 83.5 06.0 76 0 20*0 

28 ,700 .772 .625 .147 84.1 04.4 77*4 17*0 

20 .733 .700 .660 .133 88 0 ,07.0 so’.o 16*5 

■SO .750 .825 .608 ,127 87.2 04.4 81.0 13.4 


'■XXVI' 


Meteorological Oherva llo-ns. 


AlMracl of the Bemlts of the Tlonrlg Melcorological OL .nervations 
lakeu at the Surveyor General^ s Office, Calculi a, 
hi the mouth of April 1870 . 


Bally Means, &c. of tlie Observations and of tlie Tljgrometrieal eleiacnb 
dependent tbereon . — ( ConUnuedJ 


Date. 

■ u 

H 

P 

' -4^ f-« 

gl 

Dry Eiilb above W et. 

Computed Dew Pomt. 

Dry Enlb above Dew 
Point. 

Mean Elastic force of 
vaponr. 

' c 

. p Q 

Tr. 0 
‘3 A 

§ '■'S 

0 H 

°=2 I 

' ifj" 'p 
Tf: S § 

, p X' 

^0 c 

0 

s ri 

,':0'A 'bO 

0 ;, ,, 

'sl^ S' ^ 
Sl-Or^ 

«•§ g 


0 

0 

0 

0 

Indies. 

T. gr. 

T. gr. 


1 

70.7 

9.5 

70.0 

16.2 

0.727 

7.74 

5.25 

0.60 


73.3 

11.3 

05.4 

19.2 

.626 

6.69 

.70 

'.'54 

Z 

73.0 

13.0 

04.8 

21.8 

.613 

.53 

6.61 

.50’^' 

4 

72.1 

13.5 

02.6 

23:0 

.570 

.08 

.68 

' .48 ' 

5 

73.2 

9.5 

60.5 

16,2 

.648 

.96 

4.76 

.59 

b 

75.2 

9.7 

08.4 

16.5 

.690 

7.36 

5.13 

.59 

7 

74.8 

10.1 

07.7 

17.2 

.674 

.21 " 

.28 

-58 

8 

75.4 

7.3 

70.3 

12.4 

.734 

.89 

8.83 

.67 

9 

72.5 

5.0 

68.6 

9.5 

.695 

.52 

2.70 

.74 

30 

69.8 

5.1 

06.2 

8.7 

.61-2 

6.99 

.29 

'.75 

31 

70.0 

7.1 

65.0 

12.1 

.617 

■■ .71 

3.21 ' 

.68 

32 

73.8 

5.2 

70.2 

8.S 

.732 

7.91 

2.59 

.75; 

3:5 

77.8 

5.0 

73.9 

9,5 

.824 

8.83 

3.13 

;'.74,:..'- 

■34 

79.9 

5.3 

70.3 

9.0 

.887 

9.49 ' 

.12 

■ . .75 ; 

■■■■' /35v " ' 

79.2 

6.1 

74.9 

mi. 

.851 

' ,09 

.55 

.72'.." 


70.8 

9,0 

70.1 

16.3 

.729 

7.77 

5.29, ■ 

.60 

■■ ATd, 

' 78.3 

0.8 

73.5 

11.6 

■ .814 

8.69 

3.88 . ^ 

69"'' 

" 

78.7 

0.2 

74.4 

10.5 

.833 

■ , .95 , 1 

;.,.54'' 

'''■ :A2. ' 

39 

".•t7',6' 

8.0 

72.0 

13.0 

.776 

^ .26 

4.50. ^ ■' 

.65 

20 

7-4.8 

10.5 

07.4 

17.9 

.668 

7.12 

5.,«>2 


21 

75.5 

9.8 

0S.6 

16.7 

.695 

„ .41; 

■'.23 


^22■ 

75.9 

9.5 

09.2 

16.2 

.708 

: ■ M 

■.,■'.12,''': 

.60 

23 

77.3 

7.8 

71.8 

13.3 

.771 

' ■ 8.23. 

4.34 

.66 

■21 

70.8 

9.4 

70.2 

16.0 

.732 

,7.79 

5.20 

.60 

25 

77.9 

7.6 

72.0 

12.9 

.790 

■ S.,43' V 

4.29 

,m 

2G 

70.9 

7.9 

71.4 

13.4 

.761 

yr'cM': 

.33 

.65 

27 

75.4 

8.1 

69.7 

13.8 

.720 

7.71 

.29 

.6-4 

28 

77.2 

0.9 

72.4 

11.7 

.785 

8.39 

3.B2 

.69 

29 

79 2 

8.8 

73.9 

14,1 

.824 

.76 

4,92 

XA 

30 

_ 

78.8 

8.4 

73.8 

13.4 

.822 

.75 

.62 

.65 


All tbe irygi’ometrical elements' are computed by tlie OreeiiwielT doustants' 



Meleorological ObseTtallonB^ sxvii 


AJjHlrovl of ilie IlmillB of the llonrfg Hefeorological Ohervailo7i$^ 
l-ukea af- Ihe Baneijor General^ Office^ Calculfa, 
ki iAe moulk of A 2 mlAid>lik 


Hourly Means, &c\ of tlie OLserrations and of tlie Ilygroxneirieal element 
clepeiulenfc tliereoii. 



O ci 

Ihinge of the Earoineter 
for each Iioiir during 
the iiionih. 

rO- 

ci , 

?q- B 

o 

bl 

Eange of the Tempera* 
in re for eaeli lioni* 
during tiie xnonth. 

■Hour. 

^ S 0 1 

r! 'M i 

K r—t CO 

r^i ■3 ■ I 

1 

Max, j 

1 

Min. 

Eiir. 

■ ■ 

)— 1 

^ 

re r>( 

\B H 

Max. 

Min. 1 
{ 

, ! 

Dim 

Mid- 

Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

o 

night. 

20.700 

29.819 

29.054 

0.195 

79.1 

84.5 

70.4" 

14.1 

'l 

.752 

.81 1 

.679 

.165 

78.6 

8B.6 

09.2, 

14 4 

2 

. .742, 

.830 

.668 

.168 

78'2 

83.0 

60.2 

13.8 

V:.3- 

,703 

.830 

.657 

.173 

77.8 

82,2 

ey.o 

13.2 

4 

.733^ 

.840 

.050 

.190 

77.6 

82.4 

68.5 

13.9 

' . 5 

.747 

,808 

.663 

.205 

77.1 

81.0 

68.0 

13.0 

, '6 

.706 

.882 

.678 

.201. 

76.6 

81.0 

67.7 

13.3 

7 

■ .788 ' 

.902 

.700 

.202 

77.8 

81.8 

68.0 

13.8 

8. 

■ .811 

,„v,.920 

.723 

.203 

80.4 

■ 84.5 

■^ 72.0,, 

T2.0 

1) 

^ ■ .826 1 

" „94B 

.784 

.209 

83.7 

' 87.7 

,■ 

12 . 7 , 

K) 

■',.826 1 

:,..948 

,. .743 

.205' ■ 

86.S 

^90.2\,-^ 

':77A: 

12.8 

' - 

.816 

,,,,.935 

.724. 

.211 

89.5 

93.2 

79,1. '■ 

':,„.;14,iv 

Hoon. 

.797 

4,923'; 

.700 

.217 

91.3 

95.0 

80.2 


1 

.707 

! -SSO 

.078 

.202 

92.9 

97,8 

81.7 


2 

.735 

!■,: ^ ' .849 

.657 

.192 

93.8 

as.o 

83.0 

15.0 

i 

.70S 

„„ .822' 

.618 

.204 

93.8 

98.5 

,70.0 

22.5 


.089 

.815 

.583 

.232 

93,8 

98.0 

'^■■Sl.,7 ■„■ 

16.9 

5 

.088 

■"■■4.8 12,' 

' .5'6.8., 

.244 

91,2 

97.0 

74\S 

22.2 

6 

.098 

,823 

■ ,.585 ■ 

.238 

88.6 

94.0 

77.5,' ' 

16.5 

7 

.718 

,848 

.087 

.211 

85-5 

90.5 

72.8 

17.7 

8 

.743 

.847 

,660 

.181 

83.3 

89.0 

71.5 


9 

.7(59 

.808 

.079 

.189 

81.5 

87.5 

72.0 

15.0 

10 

.78.0 

.880 - 

. .099 

,381 

80.8 

87,0 


15.0 


.771 

.857 

.702 

.155 

80.0 

1 

85.6 

70.5 

15.1 


The Moan Ideiglifc of ilie Earoraotex*, as lilcewise tlie Ery and Wet EuT-) 
Thennoinoter Means are deriTcd from the ohiservatiojus made at ihe several 
hours during the month. , 



2XV111 


MeteoYological Ol^errafh'm\ 


Abstracts of the ]?es?di$^ of tJm no7trIg Ilcleorological Olservabhm^ 
iitiken at the Stirwegor GeneraFs Ofice^ Ctibc?i/ia. 
hi iJie month of Ajjril 1S70-. 


Hourly Moans, &c. ©f fcOfeerTainons nml of tlie Ih^^TOnetrical elemeiit^ 
depeiKleii fc i]\Qreop,^.—{Co:>^ginHei,J 



' R 

S 

B 

r*— ^ 

4^:' 

> 

w Point, 

■ o 

p 

o 

■p‘ 

Cm 

O 

o 

o 

C.2 

, c.^ 

C3 , 

*0' 

"o 

j Cm 

1 ^ 4 

1 o 

S £3 ' 

P' 

1 

1, *^'„© 35 

lIoBr. 

-p , 

■ 

o 

!=f 

pq 

P 

rxi 

O 

o 

ci: 

rO 

ns 

4J 

m. 

N S 

CJ g 

-R ,6 

o 

*o 

^5 

»<** 5 

32 

o 

p; 1?;' 

o 

* 4 :! 0 D,^ 

1 I'sm 

1 3'g-l 

I "rS,'. 


g 2 

p 

o 

O 



S- 

hrl* .S 

'"Mis 

1 p i 

0 -ti 0 

1 


0 

o 

o 

1 

O' 

1 

luelie.i. 

T. g,-. 

T- gr. 


Mkh 









Slight 

74.6 

4.5 

71.4 

7.7 

0.7(51 

g-22 

2.31 ■ 

0.7S- 

1 

74.3 

4.3 

71.3 

7.3 

.758 

.21 

417 

.70 

2 

74.3 

3.9 

71.0 

6.6 

.7(16 

.28 . 

1.97 

.81 

3 

74.2 

3,6 

71.-7 

6,1 

.7CS 

''.33, ^ 

,80 

.82 

4 

74d> 

3.0 

71.5 

6.1 

.763 

■■ J8 

.79 

.82 

5 

73.8 

3.3 

71.5 

5.6 

,703 

:,28^ 

.64 

.84 

G 

. .73.7,: 

2.9 

71.7 

4.0 

.768 

.35 

.42 

.86 

7 

74.4 

2.9 

72.4 

4..9 

.785 

.51 

.47 

.85 

8 

76.0 

4,4 

72.0 

7.5 

,797 

.59 

,2.35 

.79 

0 

7(bS 

0,9 

72.0 

13.7 

.776 

.30 

3.77 

.69 

.{)3 

30 

77.6 

9.2 

72,1 

14.7 

.778 

.27 

4.94 

„ ji ' 

78.0 

■ li.5| 

71.1 

18.4 

.753 

■ 

7.98 

6.31 

.56 


78.0 

11.3 

70.0 

21 ,3 

' 4727 ,, 

.66 : 

7.40 

4''; . 51 ::':: 

.4(> 

1 

77.8 

35.1 

68'. 7 

242 

, {>97 

.32 

S. 4.5 


77.0 

16.2 

07.6 

25.9 

.(>79 

.13 

9.05 

'■■■; .44 ■."4 
.■V.43'"V': 

■■■■..'■■.S''''. 

77.1 

16.7 

67.1 

26.7 

.661 

6.93 

, . .25 

4 

77.3 

36.0 

67.7 

25.6 

.674 

7.08 ' ■ 

8.87 

.4 4 

S 

76.6 

14.6 

67,8 

23.4 

.677 

.14 

7.8S 

:..48' 

6 

70.4 

12.2 

69.1 

19.5 

.706 

.47 

6.45 


7 

75.8 

9.7 

69.0 

36.5 

.704 


5.22 

.59 

8 

75.S 

7.5 

70.5 

32.8 

.739 

.02 

4.01 

.66 

0 

75.1 

6.4 

70.6 

10.9 

.741 

.97 

3.34 

.71 

30 

75.1 

5.7 

71.1 

9.7 

.753 

8.11 

2.96 

.73 

11 

74.8 

5.2 

71.2 

as 

.756 

.15 

.66 

'AifSkA: 


All tlie Hjgrometricfvl elements me computed by tlie Greoawicb Constauts* 



Meteorological Oherrations. 




Alstracl of He Ilemlis of the Ilonrhj Met eorolog teal OlMerrafiond 


iaken at the Sarrei/or GeneraPs Calcnfta^ 

in the month of April 1870 . 

Solar Ivadiation, Weatlier, «&e. 


1 


o 

C3 O rrJ 

W.IXD. 




4i 

pj 

§1 

p ‘ST CD 

Prevailing 

direction. 

a ! 
.. £: ! 

^11 

Daily 

Velocity. 

General aspect of tbe Sky„ 

i 

0 j 

[’iiciies 


lb 

Miles 


\\ 

133.0 

... 

S. W. & S. S. W. 

1.0 

170.5 

Clear to 2 p. M.,'\ i to G p. 
.M., Vi afterwards. Lightning 
to AA"” from 9 to 11 p. m. 

2; 128.9 1 

,,, 

W. by N. & N. 

... 

197.4 

Clouds of different kinds. 


131.2 


>S. & W. 

... 

134.9 

Stratoni to 3 a. m., \i to 11 
A. '‘^.i & \i to 8 P. M., 

clear afterwards. 

4 

130.2 


W.S.W.&S.S.W. 

3.0 

145.9 

Clouds of different kinds. 
Brisk wind between 6 & 01 p. 
31. Tlnmdcr & lightning at 5, 
6 9 p.3r.Dri;jzied at 51 p.sr. 

5 

125,0 

0.27 

S.S. E. ^Variable 

0.4 

159.2 

Overcast to 11 a. m.. clear 
afterwards. Tli under from 5 
to 9 A. 31. Lightning at 3, 4& 
7 A. 31., slight rain at 3|-, 6, 7 

6 

132.2 


S S W & S by w 

# t • 

143.4 

& 4. / A » jSI • 

Cliiefly dear. 

7; 

130.0 

... 

B. & S. S. AY. 


155.6 

Clear to Ip. m., to 4 p. 
31., cdear afterwax'ds. 

■8 

128.2 

0.07 

. 

s. s. w. 

18.0 

245.2 

Clearto 4 A.3i.T‘i tolOA.ar., 
clear to 3 p. 3r., clouds of dif- 
ferent kinds to 8 p. 3r., clear 
afterwfirds. Storm between 
4| & 5 p. 31. Thunder, light- 
ning & rain at 5 p. 3r, 

9 

125.5 

1.27 

iS & Variable. 

40.0 

225.7 

Clouds of different kinds to 
2 p. 31., 03an*east afterwards. 
Storm at. 6| p. at., thunder & 
lightning at 4 a. m. 3 p. ar. So 
from 5 to 8 p. 3i. Pain at 4 a. 
31. & from 4i- to 7 ;V p. 31. 

10 

; 122.6 

0.66 

E.S.E.&Jf.IT.E. 

4.0 

241.9 

! 

Clouds of different kinds to 
6 A. M., clear to 10 aV. m., i 
ito 4 p. 31., clear afterwards. 
Brisk wind between midnight 
& 1 A. M. Thunder Sc liglitning 
from midnight to 2 a. m., rain 
!at 1 p. M. 

11 

122.0 


E, &E. by S. 

... 

137.4 

Clear. 

12 

128.8 

0.69 

E. S.E. &S. S.E. 


139.3 

Clear to 10 a. m., te 6 p. 
31., stratoni after^vards. Eain 
between 2 & 3 p. u. 

13 

125.5 

... 

S.SE,SbyE.&SW 

j 

167.5 

Chiefly Lightning to S. 

at 4 A. M. 

14 

. 126.0 

• ’ * 

S.S.W.&.S.byW.I 

... 

mm 

Clear to 4 A. 3r. Scuds from 
|S S W to 8 A. 31., cdear after- 




t 


XXX MeleoroUglcal Ohserva l! o ?is» 

Abdrad of the Resnlis of the Hourly lleleorological Ohserxatwm 
iaheth at the Surveyor General s Office, Calcutta, 
in the mouth of April 1870. 

Solar Eacliatloii. Weather, &c. 


jflcSS Prerailing 
iS S rS„,^Oj direction. 


General aspect of tlie Sky. 


1 o J'lieljes i 

15! mo*' ... S.S.W,S.&S.byW| 

i I 

10 ' 127.5 ... ssw;wsw&sj 


■17r.l27.5,|„,.. 
IBi 127.71: .. 


. SSW.S&Sby W 
. S. S. w. & S hy E 


19 128.0! ... S. &S. bjE. 


20 130.0 

21 129.0 

22 128.8 


.. W.S.W.& S.S.E. 

.. W.SW.&S.bjW 
.. S. &S.S.W. 


23| 127.0 ... S.&S.byW. 


SljlOO.o! ... Is. & Variable. 


25i 133.0 ; 0.0-1 S, & Variable. 


20: 129.5 ; 0.19 jS. by E. & S. 


27| 129.4 : 0.81 S. S. W. &E.N.E. 


2 Sends from S. S. W to 8 a. 
M., clear to 7, p. sends 
from S by W aftenyards. 

3 Sends from S. S. W. to 3’ 
A. ar., clea’* afterwards. 

I Chiefly clear. 

' Slratoiii & \i to 6 a. H.- VI 
to 5 P.M., stratoiii afterwards. 
Liglitning to Wat & B p. m, 

' ' Clouds of different kinds. 

Brisk wind at 9| p. M. 

I Clear to 11 a. m\, \iHo o p. 
w., clear afterwards. 

Clear to 5 a. m., \i to 7 P. 
Ai., clear afterwards. 

Clear to 7 a. m., \ to 10 
A. M,, clear afteiwvards. Eog- 
jgy from 2 to 6 a, m. 
j Clear. Brisk wind from 1 
jto p.M. Lightning to W at 
;S p. M. 

j Vi to 7 A. M., clear to 4 p; 
jW., stratoni afterwards. Brisk 
jwind between 5 & ok & at GV 
jP. M. Thunder & liglitning to 
iW at 6 p. M, Drizzled at o} 
L't 7 P. 31. 

j Strateni to 3 A. w., clear to 
■ 10 A. 31., clouds of different 
kinds afterwards. Brisk wind 
from 2 to 11 p. .w. Lightning 
to jM W at S &■ 0 p. Thnu- 
der & rain at 9 p. 3 I. 

Clouds of different kinds to 
8 p. sr., overcast afterwards. 
Brisk wind between ST & 9 p. 
if. Tliundcr at 9 p ir .‘Liglit- 
ning from 7 to 10 p. 3 i. Bain 
at 9 So iO r. 31 . 

Overtax to 3 a. 3 r., Vi to 
7 A, sr., clear to 4 p. sr., o^mr- 
east aftenvards. Thunder at 
7f p. 31. Lightning to iN W at 
7 p. 31. llain frojn 7^ to 

8| p. II. 




Meienrological Olsenaiions, xxxi 

Ahslracl- of the lic-vfU- of ihe Hourly Melerohrfeal Olserva/lu?is 
iaheu (d the Surveyor General^ h OJiee^ Calculi a ^ 
m ihe wonili of April 1870. 

Solar lladiation, Weatliei% &e.,^ 


General aspect of tlie Sl^'y 


:28i 129.0:1 


I Overcast to 5 A. 3E., W to 
ill A. M., '"'i to 3 p. M., clouds 
lot cliiierent kinds aHerwards. 
|T]iiii-ider at 2:}, 3 & 4 p. m. 

! Drizzled at 5 p. m. 

I Overcast to 7 a. 3\r., clear to 
i2 p. M., \i to 8 p. M., clear 
•afterwards. 

I Vi to noon, stratoni after- 
iwards. 


|S S W & Yariable. 


iSSW&TariaLIc 


Cirri, Xj Strati, •~'i Cumuli,'—! Cirro-strati, Cumulo strati, '^i iHimW, 
wi Cirro-cumuli, 



Or-^ 

. Wind. ' " 

Max, St 
radiatit 

i d 

H rH 

Prevailing 

direction. 

'6 i 
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Mekorolofjhal OLaenatiouB. 


Ahah'aci- of iJie Results of the Hourly Meteorological Observations 
iakcit at the Stirvegor GeneraVs Office^ Calcutta^ 
in the month of April 1870. 

Monthly IIesults. 


Indies. 

Mean of tlie Barometer for ilic mon ill... ... ... 29.757 

Max. iieigliL of tlie Barometer occurred at 10 a. m. on tlie Sri. ... 29.948 
Min. height of tlie Barometer occurred at 5 p. m. on the 9th. ... 29.568 
Ejctreme range ot. the Barometer during the month ... ... 0.380 

Mean of the daily Max. Pressures ... ... ... ... 29.832 

Ditto ditto Mill. ditto ... ... ... ... 29.678 

Mean dailg range oi the Barometer during the month ... 0.154 


Mean Dry Bulb Thermometer for the month 
Max. Temperature occiuTcd at 4 p. M. on the 1st. 

Min. Temperature occurred at 6 a. on tlie 11th. 
Ej^treme range of the Temperature during the month 
Mean of the" daily Max. Temperature ... 

Ditto ditto Mill. ditto, 

Mean daily range of the Temperature during the month... 


o 

84a 

98.6 

67.7 
30.9 
94.5 
76.1 
18.4 


Mean Wet Bulb Thermometer for the month ... ... ... 75.8 

jMean Dry Bulb Tliermometer above Mean Wet Bulb Thermometer 8.3 
Computed Mhan Dew-point for the month ... ... ... 70.0 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 14.1 

, , Inches. 

Mean Elastic force of Yapour for the month ... ,,, ... 0.727 


Troy grain. 

Moan W ci gl it o f l’’apour for the ni on tli ... ... ... 7 . 78 

Additional Wt‘iglit of Yapour required for complete saturation ... 4.43 

Mean degree of humidity for the month, complete saturation being unity 0.64 

Mean Max. Solar radiation Thermometer for the month 128.3 


inebes. 

Pained 11 days, — Max, fall of rain during 24 hours ... 1.27 

Total amount of rain during the month ... ... ... 4.03 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month ... ..." ... 3,38 

Prerailing direction of the Wind,,* S&S.S. W. 


Ahf:fmot of the Menults of the Ho urli/ Meteorological Ohservaiions tahen at the Surveyor GeneraVs Office. Ckdvutta. in the month of April 1870. 

V ^ Monthly IIesitlts. 

Tables sliewiiig the miniher of da 5 ^^ on wliieli at a given hour any particular wind blew, together with the niimher of days on 
hicli at the same liour.. when ai\y particular wind was blowing, it rained. 
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Meleorologkal 05sermHdus,. • xxxiv 

A/jsirael cf (he llesidfs of the llonrly Meteorological Ohervation^. 
iaJcen at the Surveyor GeneraVn Office^ Calcutta^ 
in the mouth of May 1870. 

Latitude 22" Co" 1'^ Noiili. Longitude 88^ 20' 31/'' East, 
of tlie Ci.stei’ii of tlie Standard Earometcr above fcbe sea level, 18.11 feet. 


Hailj" MeaiJfl, &e. of tlie Observations and of tlie Hjgronxetrieal elements 
depeiKlent fcliereon. 
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Tlie Mean Heiglifc of tlio Barometer, *as likewise tke Dry and Wet Bulb 
Thermometer Means are derived, from the iioiurly observations, made during 
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AdsCract of the IteBxtlU <f the Uourhj Meiearologkal Observations 
ktkeu at the Sarwej/or GeneraFs Office, Caieulia, 
in the month q/ Ma^ 
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d-epemlent> — ( €Jimi\imed ,) 


Dido. 

tH 

rO 

. 

•+,- fii+ 

b 2 

ii 

' 

1 O . 

1 o 

i' ^ 

i ^ 

ft 

I "" +3. : 

1 .g: 

1 fS 

■ 

ft 

Ci 

s 

o 

: Q 

o ■■ 

ft 

CL> 

|: 

H .| 

ft' 

. g 

©. 

O' 

.o 

o 

43. m 

ft § 

hi 

cs 

■ 

o.b 

; d 

J>..o 

<4.H 4.3 
-1 

© 

“3^ d 

•' "o'^o g 

'H-t O 

,12 

k.^‘3 S ' 

. S' S "* * 

.. . rr* ^ ^ 

: p UM 

O o ,p, 
'2 o 1 
§. 

'■ : 

M .1^; 

^ o S ' ' 

C+.4 „ 

O ^ 

. &.,O ra 

Ci , o 

tT.S 

S ig 'tl' ' 


0 

0 

0 

o 

1 _ ^ 

T. gr. 

'1\ gir. 


1 

81.0 

7.3 

76.6 

11.7 

0.899 

9.54 

4.20 

0.6!> 

2 

ai.7 

7.7 

77.1 

12.3 

.913 

.68 

.57 

.68 

Z 

82.7 

(>.8 

7S.C 

10.9 

.958 

10.15 

.14 

.71 

4 

82.7 

0.3 

78.9 

10.1 

.967 

.20 

3.82 

.7i^ 


si.a 

8.8 

70.0 

14.1 

.882 

9.33 

5.21 

.64 

♦> 

81.1) 

■ ■V7.4. 

77.5 

11.8 

.925 

.80 

4.41 

.60 


82.0^. 


78.2 

il.O 

.946 

10.01 

.14 

.71 


82,7 

7.4^ 

78.3 

11.8 

.919 

,03 

.51 

.c» 

\) 

."SOJ ".■ 

11.3 

73.4: 

38.1 

.811 

• 8.55 

C.C0 

.50 

10 

81.5 

8.9 

-70.2’ 

J4.2 

.887 

9.39 

5.28 

.64 

11 

81.7 

7.8 

: 77.0 

12.5 

.910 

.63 

4J30 

.67 


SOO 

8.1 

76.0 

13.0 

.882 

,35 

.73 

.60 

n 

80,2 

8.5 

. 75.1 

13.6 

.8o7 

.08 

.88 

.OS 

34 

■ '"70.8 J 

8.0 

75.0 

12.8 

.854 

.07 

.53 

.67 

Jo 

' ■70.9 ':! 

[ " 7.7 

75.3 , 

■■ 12:.3 ; 

.862 

.17 

.30 

.68. 


I - 80.2.," 

7.8 

■ 75.5 

t .■12.5"’'.| 

.868 

.21 


.67 

37 

81.0 

7;4 

; 77.2 ■ 

i ■ II.S ' 1 

.910 

.71 , 

.3 '■ 

Am 

IS 

81.0 

; 7.7 ■ 

'. 70.4 

12,3 

f .893 

.49 


.68 

10 

8X2 

6.0 

70.2 

10.0 

.887 

' ’,45".' 

3.70 

.72 

20 

77.0 

7.1 

71.8. 

12,0 

■ .771 

8.23 '. ; 

4.08 

.67 

21 

- 79.1 

6-9 

74.6 

11.7 

.843 

r ' .98’ 

..04 

.69' 

22 

80.0 

5.2 

76.4 

8.8 

.893 

9.55 

34)0 

.70 

2,1 

79.8 

5.5 

75.9 

9.4 

.879 

.40 

J4 ' 

.74 

2i 

79.7 

6.5 

75.1 

11.1 

■ .857 

.13 

• .86 

.70 

25 

80.9 

0.3 

77.1 

10.1 

.913 

.72 

,65 

.7:^ 

20 

80.1 

4.6 

76.9 

7.8 

.908 

.70 

: 2.72 : 

.78 

27 

79,7 

4.5 

76.5 

7.7 ' 

.896 

.59 

i>5 

.78 

28 

79.3 

6.0 

75.1 

I02i 

.857 

.15 

3.49 

.72 

29' 

80 2 

4.5 

77.0 

7»7 

.910 

.73 

2.69 

.78 

m 

79.5 

5.4 

75 r 

9.2 . 

.873 

.34 

• a. 15 

.75 . 

al 

‘ 79.7 

84 

, 749 . 

12*8 

.851 

.04 

. 4.52 

r .67 


All Hygrom^kiei^l ekii^ats ^ii*e cojnputed l>j tkoGrecawkli Cosis-taMs^ 
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Tlie Moaa Ifciglit of ilie Baroinotor, «s likcwitse tlio Dry and Wol; Bulb 
Thc^Iuome^er Moans are derived from the observidiciis iaade at Uie seveml 
Wars during tUe laoatk. 
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Ahfraet of (ho KohoKs of (he llotirhj Ihfeorofogicaf Oh^erradons 
lake a at (he Sarvegor (leaerafe Oj/lee^ Calcutta , 
in (he monlh of Mag ]S70, 


Hourly Means, &{i. of the Observations ami of t1?e irygromclrica.1 elements 
dependent iliereon. 
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>:xxyii Ihisorologkal Ohervailons. 


Abslracl of the Memlk of ilie Hourly Meieorohifical Olserrations 
taken air the Surveyor GeueraFs Ofice^ Calcidla^ 
in the month of May 1870 . 


Hourly Means, &c. of IIjo Observations and of ilie ITygrornetrical eleinenis 
dependen b bliereon . — (Con li n nal.) 
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bLe Hjgroiackkal oleineij^ts -are computed by tlic Oreeawicli Constaats.: 
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Abstract of the H.esMs of^ the lloiirly MeUorologieal Ohsermillons 
taheii at the Surveyor General s Office, Caleutla, 
hi the month qf May 1870, 

Solar Iladiation, Weatlier, &c. 
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Meteorological Ohservalions. 


Ah tract of the BemUs of the Ilonrh/ Meleoroloffcal Oise rr alio as 
tiikeu at ike Suroegor GeaeraVs Ofice^ Calcutta^ 
in ike month of Mag 1870 . 
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Meleoroloif lea I Oi/serva ihms. 


■IhUaef of Hie llesnJt of ihe Jlourlj/ Mtfewlofjical OLsermHotis 
lahiii at the Snrref/or GenemH^ Ofieej CakiiUa^ 
ill ihe won ill of JZ/y/ 1870 . 

SoliU’ IJacliation, Weatlicr, c^f., 

g ^ §£ & . ! WlXD. 

Jo .3, ; 3 % I ' 

f I j Prevailin:*- | j *' 1 '’ aspect of tlie Slej* 

' 'J: « 9 X '5 i dlrectioii. B t \ A S 


i- MiJes. 

1 141,0 1 Overcast to 7 a. m., to 3 
;'p. M., overcast to 6 p. K., 
'stratoni aftenvarcls. Tliunder 
'& clriii^led at 2 1- p. m. 

153.0 j Clear to 7 a. m., M to 11 a. 

stratoni to 3 p. m., '"i to 
;7 p. M., clear afterwards. 

I {Lightning to iSh W, at 8 p.M. 


\iCiiTi, — i Strati,'^! Ciimnii,wi Cirro-skati, 
V>i Cirro-cumuli. 


i Cumulo strati,^! 
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Meteorological Observations, 


Abstract of the Results of the llourl// Meteorological Ohsermtions 
taJceii at the Burmgor GeneraVs OJlce, Calcutta^ 
in the month of Mag 1870. 

liONTHLT IIeSULTS. 


Indies. 


Ifean lieiglit of tlie 13arometer for tlie inontli... ... ,.. 29.601 

]\f a, X. liei gilt of the Barometer occurred at 9 a. m. on tlie 1st. ... 29.810 

Min. lioiglit of the Barometer occurred at 5 p. m. on the 30tli. ... 29.894 

JE^rtremerirngeo^ the Barometer during the month ... ... 0.416 

Moan of the daily Max. Pressures ... ... ... ...29.671 

JJitto ditto Min. ditto ... ... ... ... 29.52a 

Jleau dally range of the Barometer during the mouth ... ... 0.146 


o 


Mean Dry Bulb Thermometer for the month 87.7 

Max. Temperature occurred at 4 p. m. on the 9tli. ... ... 103.6 

Min. Temperature occurred at 7 P. m, on tlie 19tli. 75.0 

Rjelreme range of the Temperature during the monlh 28.6 

Mean of the daily Max. Temperature ... ... 97.1 

Ditto ditto Min. ditto, ... ^ ... 80.5 

Mean dally range of the Temperature during the month... ... 1^.6.> 


Mean Wet Bulb Thermometer for the month ... ... ... 80..6 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.1 
Corn p utocl Mean Dew-poi n t for the mon tli ... ... ... 76.3 

Mean Dry Bulb Thermometer above computed mean Dew-point 11.4 

■ ■ . Inches,. 

Mean Elastic force of Yapour for the month ... 0.890 


Troy grain. 


Mean Weight of Yapour for the month ... ,,, ... 9.48 

Additional Weight of Yapour required for complete saturation 4,08 

Mean degree of humidity for the month, complete satui'ation being unity 0.70 

o 

Mean Max. Solar radiation Thermometer for the month 130.2 


Inches, 

Earned 10 days, — Max. fall of rain during. 24 hours ... OU-S 

Total amount of rain dim’ng the month ... ... ... 0.92 

Total amount of rain indicated by the Gauge attached to the anemo- 
meter during the month . ... ... ... 0.75 

Prevailing direction of the Wind,.#, S, S by W & S .S. W. 


hs*tyiU‘t of the Results of the Hourly Mclcovological Ohservations taken at the Surveyor GeneraVs OfjicCi Calcutta ^ in the 7nonih of Jfay 1870. 

Monthly Hesults. 

Tables slicwiiig llie number of days on wliicb afc a given hour any particular wind blew, together "^itli the number of days on 
which at the same hour, wlien ain^ particular wind was blowing, it rained. 
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Meleorologieal Obm*mUom^ 


xKii' 


Mstract of the llesnlts of the Jlotwlij Meteorological Olservaliom 
taken at the Surveyor GeneraVs Office^ Calcutta^ 
in the month of Jmie 1870. 

Latitude 33' V' North. Longitude 88° SO' 34./' East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

Bail j Means, &c. of the Observations and of the Hjgrometrical elements 
dependent thereon. 
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The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived, from the hourly observations, made during 


MekoroUgiml OUermdloM. 





iaken at the Surveyor Generals Office, Calcnlia, 


in the month qf June 1870. 


Daily Mea^s, &e. of tlie 01)sernitioi5s and of the ITygrometrical elemeab 
clepenclent iliereon. — { Contbrned,) 
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Hygrometneal elements are, computed % iht Greenwici. Consttati” 
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Ahslract of (lic jResnJJs of the Hourly Meteorol<*[/hal Ooseytailvui 
talen at the Surveyor GeneraPs OfkCy Culculiii^ 
in the month of June 1870. 

Hoiirly MeaiiS, &c*. of tite OLfservafciosns and of ilie Hjgroii^ctrlcal elomeiita 
dependenfc iLcreon. 
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Hourly Moans, &c. of tlic Oljservations and of the Hygrometrical elemoBts 
dependent tliereon. — (Continued.) 


Hour, 

Mean Wet Bulb Tlier- 
moiaeter. 

o 

b 

P 

Computed Dew Point, 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
Yapoiir. 

c 

1 ^ 

K“' .o 

-P^,0 

rC! 

o 

>c3 
i « 

.3 

Additional Weiglit of 
Vapour requii’cd for 
compieto saturation. 

Mean degree of :ilumi- 
dity, complete satura- 
tion being unity. 


0 

0 

0 

0 

•Tnclies. 

T.gr. 

T. gr. 


Mid- 









nidit. 

79.5 

2.5 

77.7 

4.3 

0.931 

10.02 

1.45 

0.87 

i 

79.5 

2.3 

77.9 

3.9 

.937 

.08 

.32 

.8vS 


79.4 

2.2 

77.9 

3.7 

.937 

■ .08. ■ 


.89 

3 

79.4 

1.9 

78.1 

3.2 

.■'::.943 

'.M16 

.03 

.90 

4 

79.4 

1.8 

78.1 

3.1 

. :.943;,, 

.16 

.05 


5 

79.3 

1.8 

78.0 

3.1 

.940 

.13, ■■ 

.01 


6 

79.5 

1.7 

78.3 

2.9 

.949 

■■ '.22 ' 

0,99 

■ ■: :.91 

7 

80.2 

2.2 

78.7 

3.7 

.961 

.33 

1.2,8 

.89 

8 

80.9 

3.2 

78.7 

5.4 

.961 ■ ■ 

.31 

.90 


9 

81.4 

43 

78.4 

7.3 

.952 

,17 

■■■'■ 2.63 

■ ...80,, 

10 

81.7 

5.3 

78.5 

8.5 

■ '■ .955, ' 

'■ V .16 

3.13 

.76 

11 

81.9 

6.2 

78.2 

9.9 

.946 

.05 " 

:,;:.67" 

.73 

'Hoon.: 

81.9 

6.5 

78.0 

10.4 

.040 

9.09 1 

.85 

.73 

1 

81,6 

■"7.3 1 

77.2 

11.7 

.916 

.71 ! 

4.33 

.69 

2 

'.'Sl.o 

7,6 

76.9 

12.2 

'.908 ' 

.62 1 

.50 

.68 



■■. ,7.4: 

77.2 

11.8 

,916 

.71 

,37 

,69 

4 

81.4 

' 7.2 

77.1 

! -ll.o' 

.913 ; 


.24 

.70 


81.1 

6.7 

77.1 

10.7 

h ' '.Ois ■ 

,70 

3.00 

.71 


80.8 

5.8 

77.3 

9.3 

".919, ■ 

.SO 

,34 

.75 

7 

80.5 

4.7 

77.2 

8,0 

.916 1 

.79 

2.83 

.78 

8 

80.1 

4.0 

77.3 

6.8 

.919 

.84 

.37 

.81 

9 

79.7 

3.2 

77.5 

5.4 

.925 

.1)1 

i.8e> 

.84 

10 

79.3 

2.8 

77.3 

4.8 

,919 

.88 

.63 

.86 

mM£: 

79.4 

1 

2.7 

77.5 

4.6 

.925 

.94 

.67 

.86 


> All tko HygromekioaiolOTonts are computed by tlie Greenwick Constants. 


Date. 



. oi 
^ 


1^ 


c3' O f 


^rq 


C53 p 


Wind. 


PrcYailing 

direction. 


n? o 
ci o 

P [o 


\i Cirri, — i Strati, Cumuli, w, CIro-strati, Cumulo-stmti Vv-i Eimbi, 

Noi Cirro-cumuli, B clear, S stratoai, O overcast. 


Ah tract of the Remits of the Hourly IleteorologicaZ Ohervatiom 
taken at the Surveyor GeneraFs Office^ Calcutta^ 
in the month of June 1870. 

Solar Eadiafcion, Weatliei*, <fee. 


General aspect of ilie Sky. 


Meteorological Ohervations* 


xlvii 


Tariable. 


4' 120.5 

&\ 130.0 
6; 1248 


o iTnclies 
131.2 I 1.14 


129.8 


130.0 


1.65 


Miles 


276.8 


i. 2.8 


258.6 


197.0 


253.1 


287.3 


324.7 


304.1 


405.6 


376.3 


298.3 


270.2 


292.0 


B to 4 A.:*.!., W to 8 a. ]vr., 
clouds of clifFerei.it kinds to 

7 p. M., O afterwards. Brisk 
wind at Sh p. m. Tluinder at 

8 & 0 p. M. Liglitning from 7 
to 9 p. M. liain from 8 to 10 

p. M. 

O to 10 a. m., clouds of dif- 
ferent kinds afterwards. Brisk 
wind at SJ- p. 3i. Drizzled at 

8| & 10 p. M. 

wi to 4 A.M., W to 9 A. M., 
to 6 p. M., O afterwards. 
Brisk wind at 9f p. m. Tliiin- 
cler & liglitning 91 Sc 10 p. m. 
Eain, at 9 & 10 p. m. 

Clouds of different kinds to 
8 A. M., to 5 p. M., B after- 
wards. 

B to 6 A. H., to 7 p. sr, 
B afterwards. 

B to 7 A. :u., to 4 p. m., 
clouds of different kinds after- 
wards. Brisk wind from noon 
to 6 p.M. Tlmnder at 10 p. m., 
jliglitning from 9 to 11 p. m. 
iDrizzlccI at 8 a. h. & 9| p, M. 

S to 8 A. M., to 3 P, M., 
'B afterwards. Brisk wind 
from 10 A-M., to 4 .tP.'m- 
S to 5 A. M., clouds of dif- 
ferent kinds to 1 p. m., B 
afterwards. Brisk wind from 
8i to dl A. M., 

Clouds of Tarious kinds. 
Brisk wind at 4 Sc 7f p. 
:Tlmnder, liglitning and rain 
Between 8 & 9. p. m. 

O to 12 A. m., ^i to 4 p, 3r., 
\i afterwards. Drizzled at Oj 

A. M, 

\i to 5 A. ir., Vi to 10 a.k., 
oi to 5 \i afterwards. 

B to 5 A. M., to 5 p. M., 
\i afterwards*f 


LbyS.&S.ByW. 

B.S.W. &S 


|S. by E. & S. 

I 

'S. & S. by E. 
S. & S. S. W. 


[S.byW. 
S.byE, S.S.W.& 

i 

s. s. w. 

s. s. w. 

S.S.W, & SbyW.I 

, ■ ■ I 

S&S.byW. ■ 
S.byE. &S. 


1242 
I 127.3 

128.5 

127.0 

130.0 

133.6 


0.63 


xlviii Meteorologiml Ohsenmilons, 

Abstract of iJie Results of the Ilomrly Mekorolorjiml Ohservations 
taken at the Surve?/or GenemVs Office ^ Calciillay 
in ike month of June 1870. 

Solar Eadiati on, Weather, &c. 



' . ■ 

,, 

© © 

'.fcA'.t' 

■ ^ WiN.D. 



o 

]'& 

■' ■ 'O, 'O . 

o'!! 
d tg S 

■j— 1 1^"; 

PreTailing 

direction. 

. ■ , ii-t 

1 !>. -&* 

krsi.' , O' 
[■■mr O 

i 'fi T®' 

General aspect of tbe Sky. 


0 

InclieR 


lb 

Milef. 


1*3 

100,6 

0.30 

S.&S. byW. 


244a. 

Clouds of cliiFercnt kinds to 
10 A.. M., 0 to 8 p. M.l'S after- 
vrards. Tlninder at. Ill A. .^r. 
LiglitTiing to S. W. at 8 p. Yi. 
Slight rain from 91 a. m, to 
1 4. ir. & at ()k p. Y, 

'.14 

129.8 


S.S.W. &S.by W. 


152.3 

\i to 5 A. M., Vi & to 0 
p. ?j., S afterwards. 

U 

129.9 


s. & s. s. w. 


220.1 

\i to 4 A. M. to 4 p. M., 

S afterwards. Lightning to 
W at 8 P. M. 

16 

109.5 

0.17 

S.S.W. &S,byE. 


185.0 

■ 

S to 6 A. 3T., to 12‘a.m.,0 
to 4 p. M., clouds of diflerent 
kinds afierwards. Tlnmder 
at 91^ 10 A.M. &atl& 2 r. m. 

Lightning to W. at 8 p. m. 
Slight rain at 91a. m. & from 

1 to 3 P. M. 

17 


4.39 

S.by E, &S.S.E, 


105.3 

Vi to 3 A, IT., S to 10 A. M., 
0 to 3 p. M., S to 7 p, nr. 'v_i 
afterwards. Thunder light- 
ning between 11 & 12 a^^m. 
Lain from 11 A. ni. to 4 p. ni. 

18 

130.0 

0.06 

E. & S. S. E. 

' 1 


100.0 

S to 4 A. M., to|0 p. nr., 

afterwards. Ligh tiring at 

8 & 10 p. M. Slight rain at 1 

9 & 12-1a. h. & at 11 p. 3T. " 

19 

110.0 

0.38 

E. & E. JNT. E. 


2744 

S to 5 A. ni., sends from E 
to 10 A. M., '"i to 3 p. M-, 0 
afterwards. Thunder at 12 
A. ':sf. & 4 p. :\r. Ihiin after 
intervals from 81 a. to 9'^- 

20 


2.53 

E. S. E. & S.S. E. 


301.8 

0. Lain & drizzle, whole 
day. 

,21 


0.73 

SbyW,SW&SSW 


1649 

t). Thunder at 2Vl' 6 p. sr. 
Lightning to W at 9 p. n. 
Slight I'ain from 9.1 a. m. to 

9 P. M. 

22 

125.0 

... 

S. W. & S S. W. 

... 

197,6 

S to 11 A. w, to 3 P. H., 

S afterwards. 

23 


0.81 

# 

S.S.W,S.^S.byE. 


178.5 

S to 7 A. ar., 0 to 8 p. >r., 
N/^_i afterwards. Thunder at 
A. M. Slight rain from 7.^ a.:si. 
to 7 P. M. 


: , Strati, wiJSimbi, 

Cirro-cuinuli, B 


Meleorologiea I OMervatiom^ 
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Alsiraet of the Results of the Hourly Meteorological Ohservations 
taken at the Surveyor GeneraVs Office, Calcutta, 
in the month of June 1870* 

Monthly Eesults. 
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Mean lieiglit of tlie Barometer for tlie montli... ... ... 29.604 
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Troy grainv 

Mean Weight of Yapour for the month ... ... ^ ... 9.87 
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.^Height 70 feot 10 baches above ground. 



ti'drf of the .EvsnJis of Hit Ilourhi Mvtcovological Ohservailoiu: talcen. at the Surveyor GcneraVa Office^ Calcutta^ hi the month of June 1870. 

Montiilv" Eesults. 

Tiililf.'j slicwirig tjie imiTiljer of days on wliioli at a gix'oii hour any particular wind blow, together with the mimber of days on 
whieli at tlie same lioiir, when any particular wind was blowing, it rained. 
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Part II— PHYSICAL SCIENCE. 

1^0. IV.— 1870. 

A CONTBIBUTIOJSr TO MALAYAN" ORNITHOLOGY , — ly Dr. E. StOLICZKA, 
^almontohgkt^ Geological Survey of Irulia ; Sonor ary Secn^et ary ^ 
jhiatio Society of Be^ugal, 

[Eeceived and read, 6fch July, 1870.] 

A short visit to the Malay Peninsula, during the hitter part 
of 1869, gave me an opportunity of observing a portion of the 
fauna of that country. “While staying at Penang, and on a short 
trip into the Wellesley Province, I noticed among others a large 
number of birds, which seemed to me to possess great aflinities to 
Indian forms, but at the same time to exhibit some x>ooulia.rities. 
Knowing that this part of the Malayan country was as yet very 
little explored, but not being able to prolong my stay in that 
locality for even a few days, I engaged a collector for about a 
month, and sent him into the interior of the Province, instructing 
him to direct his attention especially, — as far as birds were concerned, 
— to the smaller kinds. After my return from Malacca and Singa- 
pore, I found that the trial was not (][uite without success, and I 
met mj collector with more than specimens of bird skins. 
These proved to belong to nearly one hundred species, and the 
following notes are offered on such as appear to possess a more 
general interest. Others are only referred to by name, as being 
nteresting in a point of geographical distribution, for witli tlie 
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exception of a number of species quoted by B 1 y t b, H o r s- 
field and Moore, and others, from Penang, very few birds 
appear to have been received from tlie Wellesley Province, which 
is geographically situated between Tenasserim and the well known 
Malayan country about Malacca. 

The avifauna of the Burmese and Tenasserim Provinces has been 
ably worked by B 1 y t h, with the assistance of GoL T i c k e 1 1, 
Sir A. P h a y r e and many others. To the Malayan fauna about 
Malacca Mr. B 1 y t h ^ s labours have equally contributed very 
largely; his Catalogue of the Birds in the Asiatic Soeiety^s 
Museum” is a valuable mine of information, and it is indeed not 
easy to hit upon a species which this most zealous naturalist had not 
already jolaced on record as occurring in those regions. Almost every 
one of the earlier volumes of our Journal bears testimony to this. 

Through several Dutch collectors, large numbers of Malacca birds 
had gone to Europe many years before they reached Calcutta, and 
in fact Malacca birds (generally stated to be from Singapore, because 
shipped ft’orn that port), are amongthe most common in European 
Museums. Many new species and interesting new genera have been 
described by Mr. E y t o n, (P. Z. S., Load., 1839 and Ann. and 
Mag. 1845, voL xvi), by S t r i e k 1 a n d, (Ann, and M. N. H., 
1844, vol. xiii and 1847, voL xix,) H a r 1 1 a u b, (Bev. Zool., 
1842 and 1844), Lord Hay (Madras Jour. vol. xiii,) and by a few 
others. 

The Malaccan fauna was known to be most closely allied to 
that of Java and Sumatra, which has been so successfully 
worked out by H o r s f i e 1 d and Sir B a f f 1 © s, and After- 
wards by Temminck in his PI. OoL It is comxmratively 
only -within a recent period that ornithologists are attempting to 
increase the number of species by the discovery of in iiiiitioiis charac- 
ters between the insular and continental Malayan forms, but I do not 
think that this attempt wiH be followed by very great success, as 
far as the creation of new Species is concerned, thoiigli the fact of 
these differences really existing is, no doubt, of very great interest. 
It cannot be questioned for one moment, that the most intimate rela- 
tion exists between the avifauna of Sumatra, Java, the greatest 
part of Borneo and the Malayan peninsula from Singapore to 
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Malacca^ and, I can add, extending as far north as the Wellesley 
Province and including the island of Penang. More than one- 
half of the species are absolutely the same, and many others have 
very marked affinities. Several of the species which characterize 
this part of the fauna, like many peculiar OAPiTomniE, Piom.®, 
and OoLUMBiD.® (TREEONiHiE) etc., do not extend further north, 
but others do so, and again some of the species and genera are 
replaced by closely allied types. Several of the birds noted from 
the Wellesley jprovince rejDresent intermediate types between the 
northern Indo-B urmese and the southern Malayan forms, and are 
on that account particularly interesting, as wdll be seen from a com- 
parison of the details given further on. 

Indeed these intermediate local forms are the most important in 
the study of a fauna, for they are the only reliable records upon 
which the explanation of the origin of local faunas must be based, 
and their connection with the faunas of the neighbouring countries. 
And still more : they are to a great extent the basis of a good clas- 
sification, for upon the correct determination of these local varia- 
tions and their constancy actually rests the limitation of the term 
species. Bearing this in view, I have added exact measurements of 
all the birds I noted, and more detailed descriptions of some others 
which appear either to represent peculiar varieties, or seem other- 
wise to be interesting in a comparison with Indian birds. 

It is an established fact that British India*’^ is peopled by two 
markedly distinct faunas. The fauna of nearly the whole of the pro- 
vinces to the east of the G-anges and Hugh, stretching N. W. some- 
what along the base of the Himalayas, is Mala^mn, the Malayan 
character gradually dimininishing, or altering, the more the fauna 
proceeds towards west or north-west. I may say that about one- 
fourth of the birds in this great Malayan province are identical as to 
species. Some which appear to be rather inclined to an insular habitat 
seem to decrease in size when they proceed northwmrds; but as a rule, 
the same species, when it enters India, sterns again to develop to a 
large form. This fact should not be unduly appreciated, for taking 
the fauna of each small j)rovince independently of that of the other, 

^ Excluding the Western Punjab which has strong European, 

affinities. 


2S0 


'A Oontrihutmr to Malayan Ornithology, [No. 4^ 

it is not dfficiilt to consider tlie local races as specifically distinct. In 
tliis way a bird in India is sometiines made tlie type of one specieS;^ 
tlie same sliglitly yarying in Bnrina tlie type of anotlierj a tliird 
one in tfie Malay Peninsnlaj and a fonrtli one often in Jaya and 
the otlier islands. Such artificial specific distinctions may look very 
well in a Catalogue of birds, or on tlie labels in a imiseiiin, wh ere 
perhaps one or two specimens from distant localities are considered 
to indicate an unusual richness of the collection, but they are far 
from sufficient to illustrate the fauna of a province, and those so- 
called species often have no existence in nature. I shall relate 
some instances of this kind, and indicate others, thoiigli, na- 
turally, my present materials are very limited, but I believe 
that in many cases the gradual change from one form to the 
other will be satisfactorily proved, as soon as we become pro- 
perly acquainted with the fauna of the intervening districts. In 
any ease the one general fact that the original and prevalent 
character of the fauna of Eastern and South-Eastern British India 
is very closely allied to that of the southern Malay countries, where- 
from the fauna appears to have migrated to north and north-west, 
should not be lost sight of by any one desiring to multiply the exist- 
ing number of known species from those regions. 

Considerably different is the fauna of Southern and South-Wes- 
tern India, which is known to possess in part a strong African 
admixture. The only exception to this partially forms the fauna 
of some of the elevated districts of iSouthern India and of the 
Malabar coast. This latter again shews affinities to the eastern 
Malay fauna, and the question how that isolateil Malay fauna 
came into existence, becomes of equally high interest as the one 
is with regard to the admixture of African element into the rest of 
the Indian fauna. Was the fauna of the whole of India at one time 
Malayan ? Was it partially destroyed, or was its devdopmeiit other- 
wise arrested tlirough some past geological catastrophe, such as that 
appears to be which must have afiected India during the so-called 
trappean deposits, extending over the greater part of Cfiiitral and 
Southern India ? Certainly these enormous volcanic operations must 
have had great effect upon the fauna, as well as tlie flora. After, or 
in relation with these catastrophes, the presumed connection of India 
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•with Africa may have taken place, to which Professor H u x 1 ey in 
his recent (1870) addi'ess to the Geological Society niade allusioji. 
At that time, the African fauna began to immigrate, partially 
mixed with, and in the plain country partially also suppressed 
the remaining elements of the original hlalay fauna wdiich coiiM 
not have been sufficientlj?' c^uickly nourished from the east, as 'llie 
•waters of the Bay of Bengal have probably at that time washed the 
bases of the yet little elevated Himalaya mountains, and thus maiii- 
taiiied a separation of the tw'o faunas. By all these operations the 
fauna of the more elevated Southern Indian districts appears to 
have been little affected. — These are of course mere speculations, 
but they have a high degree of probability, supported by the. 
differences in the fauna, which were pointed out several years ago 
by Mr. W. T. Blanford. 

mm, FALCON 

1. Hieeax EEiNGiLLAmus, Drap. 

Wing very nearly tail 2|", tarsus 

A Malacca siDeeimen exactly corresponds with D r a p i e z ’ s 
figure on pi. 21 of Dictionaire Class, d’hist. naturelle. The Java- 
nese HierasG, called H. ecendescens, Linn., as figured by H o r s- 
field in his Eesearehes in Java,’’ and generally identified with 
the above species, would appear to be a different bird. It is consi- 
derably larger, the loreal region in front of the eye is white, the last 
tertiaries white spotted, and the white bars on the inner webs of 
the other wing feathers more numerous, wdiile frmgilla:h:s lias the 
loreal region black, the white supraciliary ridge above the eye in- 
terrupted, and the last tertiaries almost wholly black. In other 
respects both are (except size) almost identical, the tilfial feathers 
being black externally and rufous brow* n internally, (see also Humo, 
in ^SSerai) Book,” Calcutta, 1869, p. 1 11). 

Should the larger Java bird be the female of ? It is 

difficult to arrive at any very satisfaetory coneiusioii on tiiis point. 
T e m 111 i n e k ’ s figure in the PI. Col. rexiresents a. bird, the 
wing of which is about 31" ; one specimen has tlie white supraei- 
iiary band nearly interrupted aboye the eye, the other has it 
distinctly eontinuous. A specimen, in the Society’s collection, from 
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Malacca has the wing 4'V and one from Java 4 both have the 
snpraciliaiy stripe interrapted, and the loreai region black, therefore, 
agree with typical fringiUarim;^ except that they are larger. Possibly, 
the black of the loreai region and above the eye, suppressing the 
development of the white supraciliary stripe, is only an occasional 
face of plumage, or it indicates a distinction of the sexes, or a local 
variation ; it seems, however, pretty certain that the Javanese bird 
is somewhat larger than the Malayan. "Whatever the case may 
be, whether there be one or two distinct species, or only varieties, 
of the llach-legged Rierax, I do not understand how it came, that 
L i n n e ’ s name mrulescem has been almost universally adopted for 
the Malayan birds. The name appears to have been introduced 
through Horsfield’s and Temminck^s illustrations, tliough 
Horsfield (Ees. Java) very properly pointed out the distinctions 
between his and Linnets emnilescens. Judging from the 13th 
edition (by Gr m e 1 i n) of the Syst. nat., L i n n e ’ s name has been 
based upon E d w a r d s’ figure (Nat. Hist. Birds, pi. 108), which 
was taken from a Bengal specimen and clearly represents the red- 
legged Hkrax {R eutolmus of H o d g s o n) and, therefore, it should 
be reserved for the Indian species, but not applied to the Malayan 
(and Java) form with llaeh tibial feathers, which is frmgillarias of 
Brapiez, a name originally adopted by B 1 y t h, but afterwards 
rex3laced by that of cxrulmem^ 

Fam, FBITTACIFJB, 

2. Lohiculits gulouxus, Linn. 

This is a somewhat smaller bird than Z. ver nails, S p a r r m., but 
very like it, and young birds can hardly be separated ; wing 21' - 
tail If" ; usually with some bluish tinge in front and on the 
top of the head, and on the middle throat, a golden tinge on the 
posterior neck, as well as on the upper vent in front of the scarlet 
patch. The blue patch on top of head appears characteristic of the 
bird in full plumage. The species is very common in the 'Welles- 
ley Province, and is often caged by the Malays of the country. 
An albino specimen shot there has the whole pliimago very inutfli 
mixed with yellowish white, the longer wing coverts deoj) green, 
the quills mostly white and edged with greenisli and yellow on tho 
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outei' webs ; on tlie top of bead are many feathers partially scarlet, 
almost forming a round patch of red, as in Z. vemalis. 

Fam, CAFFIMJIZGIJDJS, 

3. Caphimitlgus MAcnoTjars, H o r s f. 

J er d 0 n, B. Ind., I, p. 168. 

Wing 7r, tail5|"; biU at fi^ont -f, from gape IJ", tarsus 
"Wellesley Province and Penang. 

Fan. m o a OmDJS. 

4. Haepactbs Diaedi, Temm. 

G- o 11 Id, B. Asia., ft XTIL 

This is one of the most common species in the forests east of 
Malacca. The carmine colour on the vent is in the female greatly 
mixed with white, and the sides of the vent with ashy brown, 
the external and terminal lower tail coverts are almost wholly 
ashy brown ; the white tips to the outer tail feathers are consi- 
derably less freckled with black in the $ than they are in the $ * 
One $ has one of the central tail feathers wholly brown, another 
has them tipped black, almost quite as much as in the male. 

5. Harpactes Kasumba, E a f f 1. ? 

Gould, B. Asia, |)t. Yin. 

A female specimen shot by my collector in the W^ellesley Province 
is intermediate between the figures of the females of Kamniha and 
fasciattis, as given by G o u 1 d. The head is darkish brown, occiput 
behind, neck and back dark rufescent brown, very indistinctly and 
minutely barred across with dark, piu’ely rufescent brown or rather 
yellowish brown on the vent and on the uxq)^* tail coverts. Wings 
black, all the superior coverts and tertiaries with light brown cross 
bars, as in typical Fcmmiha, but the bars are decidedly broader, (while 
they are alm.ost minute in famatm) ; primaries (except the first) very 
distinctly edged with pure white ; two central tail feathers wholly 
brown (as in /asciatus,) next black, but brown along the quills, 
on the extreme outer edge and near the tip ; the third is black 
with a brown quill and outer tip ; the other outer tail feathers are 
black, broadly tipped with white which increases externally, the 
outer web of the outermost feather being aliiiost wholly white ; 
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cMn and breast greyisb.-, or ratlier dull olivaceous brovrn, like 
in Kasumla^ but witb barely any wliite gorget bordering it, as in 
fasciatus ; tlie rest of tbe lower parts is uniform fulvous brown, very 
imicb. like in tlxe last named species ; wing very nearly ; tail ; 
bill at front tV? from gape li" ; tarsus 

Tkougli in coloration tbis specimen resembles almost quite as 
iiiueb tbe Ceylon fascmtiis, as it does agree witb the Malayan luc- 
swHba>, it seems mucb more probable that it belongs to tbe latter 
species, witb wbicb tbe form of tbe bars on tbe wing coverts and 
tbe measurements of tbe bird better agree. At tbe same time it 
does not appear, from tbe account given, imxn’obable, that a new 
form is here indicated, of wbicb tbe male is not yet known. Unfor- 
tunately all tbe specimens of tbe allied si)ecies in our Museum are 
so insufficient, that they do not admit of a very close comparison. 
None of tbe female specimens exactly agree witb our bird, but that 
of Kcmimha comes nearest to it. 

Fam. FURYLAUIIBJjJ. 

6. Calyptomexa vieidis, E a f f 1. 

H 0 r s f i e 1 d, Eesearcb, in Java, fig, of ^ . 

Male — bright sbining green, somewhat deeper on tbe back and 
considerably paler on tbe vent and lower tail coverts, a smaD. yel- 
low spot in front and above the eye, a larger black spot on tbe 
sides of tbe neck behind tbe base of tbe mandible, tbe ving coverts 
witb larg’e cross subterminal black spots forming three oblique 
bands, tbe black not extending on tbe fewffirst or marginal coverts ; 
shoulder edge of wing blackish green. Tbe first three or four pri- 
maries are dusky brown, edged with green on the outer web, tbe 
other wing feathers are deej) brownish black and the green gra- 
dually increases, until tbe last tertiaries become almost w'br>Hy 
green on tbe terminal half ; tail green above, bluish bolow'. Tlie 
lateral front feathers of tbe bead are obliquely erect to wards 
other, forming a crest above tbe biU and entirely eoiieeaiiiig tbe 
nostrils, only tbe curved tip of tbe bill remaining vis^ible ; ilieso erect 
green feathers are pure black for tbe lower ball, and ilie utlier 
green feathers gradually become paler at their bases as they ]n’ 0 * 
need posteriorly ; the internal side of tbe green is always biiiisb. 
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E a f f r e s says the female does not differ in ai^pearance from the 
male. I first obtained this species from Malacca, where it did not 
seem to be coimnon, and from the forests of the Wellesley Province 
my collector brought seven specimens, one of which is a male in fidl 
jilumage, the others were pointed out by him to be females. They 
oc|iial ill size the and all very closely resemble it in colouring, 
except that the green i,s duller throughout, the yellow spot in front 
of the eye very small, most of the feathers forming the orbit pale 
yellowish green, and the black spots on the neck and wing eov<uds 
are almost entirely absent ; the crest at the base of the bill is also 
smaller. Four of the six specimens apjiear by the development of 
the bill and toes to be old birds, and can, I think, be safely consi- 
dered as the ^s, but two appear to be young ehauglug tlieir 
]'>liiuiage to a brighter green, while the black spots on the neck and 
on the coverts also begin to make their appearance. All speeitiieiis 
have 12 siibecpial tail feathers, not 10, as noted by R a f f 1 e s ; the 
former being tlie usual one in other EuRYnArMm.E also. 

Wing 4", tail bill from gape F', width, of gape to 

This species is one of the most marked birds indicating the 
allbiities <.ff the Malayan continental fiiima to that of the atljacent 
ishiuds. Its general character certainly agrees best with tlie hlalayao. 
EunYLAiMi'DAn, though the external appearance of the bird is like 
that of a Paroeett. 

7, CoRYDoisr SuMATiniNus, R a f f L 

(i o u 1 d, B. Asia, pt. V. 

Apparently not common in the Welleslo^v PoivijM c ; prriccify 
identical witJi Sumatran bpocimeiis. 

S. Cymisihiiynciiub iiACROiui'YxoHUB, G m e L 
1> 0 u 1 d, B. Asia, V, 

Conuuon near Malacca and in the Wellesley Pi-oviiice and P<> 
iiaiig. One spocimeii has all the wdng-covcrts tipp^h wlii to ; this 
is probably a sign of immaturity, as the same spcciinon has mjt 
white scapulars developed to their fuE longtli. The ciinison colour 
below is on the chest and especiaEy on the lower belly often mixed 
with a yellowish tinge ; wing inch, tail about the saina. 
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9. EuBYLAIIMTJS OCHliOMALXJS, E a f f 1. 

Gould, Birds of Asia, pt. V. 

Tlie pale collar is generally vinaceous pink below, cpiite wlrite 
ai)ove, and in most specimens wliieli I saw, from Malacca and the 
Wellesley Prownce, almost interrupted in tlie middle of the neck 
above. Tlie white siibterminal spots extend over both webs on the 
outermost tail feathers, and are, as likewise the small spot at the 
base of the primaries, often of a pale sulphur yellow. Some spe- 
ciniens have a few white feathers below and somewhat posterior to 
the eye. The U];)per bill is laterally partially yellow, this color 
extending up to near the tip. Both upj)er and lower mandibles are 
emarginated near the tip ; length of wing inch., tail 2-2 J-b . 

Fam, CTJCJJLIBJE, 

10. Phqsxicothaus crmvniosTEis, Shaw. 

Bly th, Oat. p. 75, and Journ. Asiat. Soc., Beng., XI, p. 927, 

Very common about Malacca and in the Wellesley Pro vin(3e. To- 
tal length between 17 and 18 inches ; wing ; tail ICf'-lOf", 

the two central feathers being either wholly metallic green, or ter* 
minally for about Itli their length tipped with brown ; bill very 
strong, emved, about 1-J-" at front, from gape \ tarsus The 
extreme edgings of the feathers round the red naked space of the 
eye are always white in fuU phimaged birds. The chin is white in 
some, grey in other specimens. 

1 1 . PiKExrcopHATJS [ZAXOLOsTorrus] Biaedi, L e s s. 

B 1 y t li, Cat. p. 76. 

Common about Malacca and in the Wellesley Province, bui; ap- 
parently, like the last species, not extending hirtlier nortli. It is 
very closely allied to Baffles’ Fli, BimatraniiH.hwt a little 
smaller and with no rufous colour bcdow. The edgings irmul Iho 
red naked sj^ace of the eye are white, more distinct -ahore tlmn 
below, blit not developed in the young bird. Wing fail 

O'b* bill at front P'-l J-b from gape j tarsus 

12. EuINOETA CHLOHOEHm, E a f f L 

B 1 y t h, J. Asiat. Soc. Beng. XI, 923-924, and Cat. p. 76. 

It is remarkable that, though 1 observed these birds repeatedly 



1870.1 


ci Gmtnhdhn to Malmjan OrnWiohyij. 


287 


in tlio bnisli-vTOods near the coast of the Wellesley Proyiiice and at 
Malacca, I hardly ever saw the two sexes Fhcenicopli, viriMroBtris^ 
E;ftoii, or Buhitm iMdorei^ Less., and Fh. cJdorophpa^^ 
Eaffl.) together; neither have I seen any of the birds with 
intorinediate plninage. 

The spocdes i>s very coninion in the Wellesley Province, and of 8 
specimens from that locality (3 $ and 5 2) none has the wing more 
than iiiostly only 4 ; tail ; bill at front V\ from ga.pe 

1 yV' J tarsus V, 

, , .13.', ExTDYN'AMYS OIUENTALIS, Liuii. 

J e r d o 11 , B. Ind., vol. I, p, 342. 

■ Does not appear to be common ; a male has the tarsus 1 d", wing 
very nearly and the tail fully 8 inches, which is slightly in excess 
of the measurement noted by J e r d o n, but it agrees with that 
given of the female. 

Fam, CAFITOmBM. 

14. Oyaxops CHiiYsopocmx, T e m m. 

Planches Co,L' 285. 

Speeimens from the Wellesley Province, wliere the species ap- 
pears common, measure : wing 4J" — 5"' ; tail 2.y' — 2^'; bill at front 
very nearly If", from gai)e 2:}" ; greatest length of nariue bristles 
li"; tarsus IJ—l-.V. 

Pront of Iiead 3 'ello^Yish silvery white, lores interrupted across 
the enlmeii criiiisoii, posterior crown and occiput si)otted crimson, 
each feather being Idack, then blue and terminally crimson, rest of 
upper phimago deep green, below paler, on neck ^yitll a golden 
glossy tinge, cx’^ilis terminally and all wing feathers iutoruaiiy 
blackisli, fulvous attlioir bases and internally, superciliary stiix)es, 
cheek and ear-coverts dark silvery brown, oceix)ut margined blue, 
broad mustaciiial streatk bright yellow, chin extending somewliat 
X)osterio.iiy silvery groy, bordered x)osteriorly witli blue ; tail inter- 
nally ])lue. 

15 . Cyaxops veustcolor, Baffl. 

Trans. L i n u. Soc^ XIII, ]}t. II, x>. 284. 

Coiumou on the ishinds Bumotra, Borneo, Java, abuut 8iugax)ure 
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ainl Malaceaj but I liavo not obtained it from fartlier Ma- 
lacca specimens measure : wing 4|-^' ; tail 2 ; bill at front from 

gape very nearly 2^', tarsns very nearly the longest bristles 
reach beyond the tip of the bill. 

16. Cyxi]Nrors mysticophais^es, T e m m. 

iBncco qiiadncolor^ Eyton, Proe. Zool. Soc., Loud., 1839, p. 105. 

Ey ton ^s description apx>lies to the bird in full plumage. The 
forehoad and a short mustachial streak are golden yellow, lores, toi> 
of head and occiput, chin and front of throat and a spot on eaeJi 
side of the front breast deep crimson, siix)raciliaries, cheeks and 
throat azure blue ; streak through the blackish ; general colour 
above deep green, paler grass green below, all the feathers on the 
neck and front breast with a golden lustre, fj^iiills slightly margin- 
ed with fulvous on the outer web, all wing feathers blackish brown 
on the inner webs and maigined fulvous, this being especially con- 
spicuous on the inner side of the wings ; tail below bluish green. 
T e m m i 11 c k ’ s figure does not shew the coloration of the head 
clear enough. 

In other (? female) specimens with the green plumage per- 
fectly developed, the front part of the head is partially greenish, 
partially yellow, sometimes intermixed with blue ; chin and front 
tliroat are yellow, intermixed with red, the mustachial streak is 
like the cheek blue, the crimson on the occiput is of smaller extent. 

Tills species is common at Malacca, Penang, and in the 'Welles“ 
ley Province. Wing tail 2 iV J front ij'', 

fi*om gape If ' ; tarsus I" ; the longest bristles slightly reach he- 
yond the tip of the bill. 

H a r 1 1 a u b •’ s description of his Bacco Mahmmsk soeiu>s to 
indicate a distinct and smaller species. 

17. Xaxtholjema Dm^AUGELii, Less, 

B. frontalis, T e m m., Planches Col. 586, fig. 1. 

Head including lores and occiput blue, somewhat diislcy in front, 
a short stripe behind the supraciliary edge, cbeelc in front ami iuils- 
tachial stripe crimson, behind the eye and ear-coverts gTeeirish, tinged 
blue, chin and throat in front purely greenish ])1ug, Avith a very 
small dark gorget i rest of plumage above deep green, below yob 
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lowisli green, especially on the breast; ^Ying 2^/ ; tail 1-i"; bill at 
front tF, from gape 1 tarsus nearly f'' ; rictal bristles nearly dou- 
ble the length of the bill. 

Another specimen of equal size (? a ? or immattire) is green 
aboTG ^rith a scarcely traceable tinge of blue on top of head, eliin 
cauereoiis blue witli a black gorget on the throat ; breast yelb:)\visli 
green, the rest dusky green ; size about the same as of the last. 

,18. X:i]S'TH0mg3HA IKDICA, L a t ll. 

J e r d o n, B. Ind., vol. I, p. 315. 

This species does not appear to be so common in the llalay 
peninsula, as the yarioiis Oyanops, Specimens from the 17011. 
Province, Penang and Malacca quite agree with the Indian bird. 

1 9. Megaloehynghiis Hayii, Gray. 

Bley, sinmsusy’Rj i 0 n, Proc. Zool. S., Loud., 18rf9j p. 106. 

I have not seen this species from farther North than Malacca ; 
wing tail If"; bill at front f", from gape ; tarsus f". 

It is most probably the Bucco Latliami^ (G m e l.) of E. a f f 1 e Sj 
who states that it is also found in the interior of Sumatra. 

Fam. FICIBJS. 

20, Tiga ^‘eupa,’^'^' E a f f i. 

2ir/a tridaetyhi, Ivaup (1836), B 1 y t h. J. Asint. Soe. XIV^ 
p. 193, Chrisopieoldes tiga apud a 1 h o r b e, Mon. Picid.e. 

Genus Ti<jci,, K a u p, 1836, Clmjsonotiis, Swains o n, 1S37, (*h 
Mai li., 18 19 — WluU dorjsrtarn es mean (Trans. L. Soo. XIII. iieo) ny tlm 

quotation ^^PrcusTfuA' (Ho rs f i e I d)“Tuklu besar, ov T. and ininKuliaudy 

after that lie refers to the generic peculiarity of Thju as distinct from (/q 

ti'ulacfiilus, Linn.). Does that last rcdercnco mean Th/a or what P ] th) not 

think that it could justly be presumed that LI a f f I e s refers to PAun* v’/phs, ({■ m o I . 
At the Bn.iiiG time it would bo impossible to say possitivciy what 11 a f f I o s meant 
by the genorio name “T.,” whether Tiga or Tahiti^ nniess his ovigi.nally labelled 
gpecimeus could be found. But what other than a specilic appellmion could 
be assigned to the second name f” Whatover the case may be. tins last 

name would bo more acceptable than tralaetijlap becanso all other Te/a, also 
have, only throe toes. The only objection to the name rtpldhmiy be made on 
the ground that lia f fl e s had aspecitnen of T iuPjnncdiaf B ly t h, before him, 
as the measureiuents of the bird he gives arc rather those of the form tlesigna- 
ted by Blyth witli tlio last name, and which, Blyth says, occurs in Java. 
However, it seems very diilioiilt to discriminate bohveeu fridiirlijln and b?/rr*> 
racdla, wlion largo series are compared, and I am not curtain whether it is 
correct to separate thenn spooiiically. 
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Ely til says (ILis, 1866, II, 356) tliat Ms I\ i}itenneilJa, (soo 
J e r d 0 n, B. lud. I, 299) also occurs in Java and extends to Pe- 
nang, l 3 iit is rejilaced at Malacca, — wMcli is geograpliieally interine- 
diate between the two countries — by T. triclaetyla ! The latter Kspoeies 
appears to be very common in tlie Wellesley Province and on Pe- 
nang island wliere I obtained it. The colouring is typical, except 
that tlie back is in some specimens bright crimson, in others (often 
slightly larger), scarcely so, being almost pure golden yellow. This 
last character has been assigned as characteristic of B 1 y t h ’ s in- 
ter media ^ but none of our specimens attain the size recorded of that 
species. The white spots on the head of the females (the larger 
race) are very elongated, pointed above, somewhat obtuse below, but 
very distinct on the whole head. The measurements vaiy in seven 
dilferent specimens as follows : wing — 5-]-'' ; tail ; bill at 

front i'' — liV^'; tarsus pl'' — -pl"'. The bill and tarsus appear to be 
sometimes shorter in tlie ? than in S • Thus the length of wing 
varies in tridactyJa between 4-J and 5^ inches and tliat of inter media 
is stated to be DtV^ Some of the specimens in the j^Iuseum, laliollod 
as intermedia^ have it barely 5-^'. 

21. Tig A Eafflesi,^ V i g. 

S t r i c k 1 a n d in Ann. and Mag. N. H., XIX, 18 17, p. 133, and 
B ly t h, Jour. As. Soc. XV, p. 16. 

Apparently not common in the WeUesley Province and on Pe- 
nang. A $ measures : wing 5-1-''; tail about Pf"; lull at front 
from gape l-J", at base high and equally broad ; tarsus The 
colouring exactly agrees with B 1 y t Ii description. 

22. Hemiloiuitts Javensis, H o r s f. 

Trans. Linn. Soc. XIII, p. 175 ; Mueller ipicus, B onap., a[Hid 
J e r (1 0 11 . Meyapims leucogaster, E e i n vv. — M a 1 h e r b u Mt m. 
Ficidee^ p. 47. 

A specimen from the Wellesley Province in full plumage lias the 
lower parts, including the sides, fulvous white, lowe-r tail cr>verts 
black, and the leathers in front of them as w^dl as tliose on the ti- 
bia spotted black ; it measures — wing 9", tail along tlie ciaiiinl lea- 

^ Chloropicoide$ apud M a Hi e r b e. 
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tilers 7:1/'; at front 2 ^" ; from gape at l>ase 
broad ; tarsus 

A Malacca specimen, probably an uiulevoloped male, lias tlie 
bead above only partially crimson, oceipiit distinctly crimson and 
tlie feathers elongated ; stripe at the base of the loAver niandiblo 
black, vent very slightly fulvous, almost pure vrhite, tips of tlio i>ri- 
maries dusky; wing 8 J"; tail 6 " ; bill at front 1 J-'', from gax)e 2 ^"? 
at base -d" high, ainl a little more than -J-g-'' broad ; tarsus 

In both, but especially in the first sp eel men, the lower fulvous 
white readies lateral^ high up, leaving only a narrow blae]?: stripe 
along the middle of the rump, which is wholly white in the South 
Indian II. Iloclysoni^ J e r d,, and the Burmese II. Fecldeni.^^'^' I> 1 3 " t li, 
the latter differing »solel 3 ' from the Indian form b}" having a little* 
more w^hite on the internal wing feathers, 

M a 1 h 0 r b e questions tlie corroetiiess of B 1 3 M li '"s reference 
‘‘ Tenasserim” concerning ZT. Javensis, but does not give his reason 
for it. Evidentl}’ he entertains the idea that the true Mala 3 uin 
fauna stops at Malacca, and that the Burmese and Tenasseriia fiiuna 
is w’liat is general^ called Indian. 

23. 'Hemilophus [EErKVAnuiiPicus] valibijs, B. e i 11 w. ■ 

PL CoI.'378 and 402 ; B 1 y t h, Cat. 54, Fo. 240 ; M a 1 li e r b 
Mon. Pic. I, p. 28. 

Common in the Wellesley. Province ; B 1 j t h says Western; 
Malasia.’^ S c 1 a t e r (Proo.oZ. Soc. Lond. 1803, p. 211 ) gives it 
from Borneo. 

$. *WingGt''; tail 3 J- — Sf" ; bill at front l-^V^ from gape IJ’h tar- 
sus ; outer hind-toe including claw Id", Tlio ? is often slightly 
smaller, the corresponding nieasurenients are 6" to Of"; 31; 11; 

The lateral ridges on the front part of the l)ili are dmilde, and 
continue up to the tip which is high and laterally compressod. As 
regurds the sliape of the bill, there is no dilierenee between that of 
thox>roseiit species, and that of typical IlemUojdiHs^ luit while in tliis 
one the versatile toe is shorter than the middle one, it is lunger in 
lietmvivnltApiciis, wliicff is exactly intermediate ])ctweiai (Jkf‘j/>'<oco- 
hqjtes and IlemilojAtus^ where J e r d o 11 plax'ed it. 

Journal A. S. B,, 1863, vol xxxii, p. 75, 
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M a i Ii e r b e ’s figures could hardly have been taken from fresh 
or well preserved specimens, unless they represent unusual varieties. 
1 never saw the female so pale coloured, as shewn by M a 1 li e r b 
$ , Crown of head extending down the occiput vr itli a moderate 
cnest crimson, back and rump bright orange yellow, wings with the 
scapiiiurs and coverts dark brown with live brown bands, the Ijasal 
very small ; fore head, sides of head including a narrow sui)raeiliary 
stripe, and below extending on the chin, golden yellow, most dis- 
tinct on the iiiiistachial streak, becoming brownish on the ear-eoverts 
and posterior to them ; median chin stripe and the whole plumage 
l)cdow more or less bright crtnison ; upper tail covortKS and tail 
black ; lower tail coverts mostly brown. 

Abo'i’e, head, neck, wings blackish brown, the latter vrith live 
brown bands, the basal almost obsolete ; whole back and ruiiip 
white; upper tiiil coverts and tail black ; sides of head and chin 
ashy white, median chin striped and the whole of the low er pliiiiiage 
ashy browm. 


24. ClUlYSOPHLEO MA VCENTALIS, T 6 lU m. 

Pi. Col. 384, and Malherbe Mon, Fid dee. 

T e m min e k in his ligiire gives the tliroat almost wholly black. 
The Malayan specimens from the Wellesley Province hiive it al- 
ways only black striped, as shewn in M a 1 h e r b e’s drawing ; but I 
have not seen the brown color at the sides of the tliroat and of tJie 
front breast extending above the eye ; it extends up to the eye 
but not on the siijiraeiliary edge itself. The forehead is in $ S 
somewhat brownish and the crown dingy green. 

, Sx)ecimcns from the Wellesley Province vary iji size : — wing a] ' 
— 5}/ ; tail along the central feathers to 4''; bill at front i y'-- 
iP' ; from gape — 1 iV ? tarsus li\d'; inner too barely A ; versa die 
toe .slightly shorter than the median one. 


. 25. OiiaysopnLEaMA Malagcensis, L a t h. 

Vemlia malaceensis^ S c 1 at e r, ■ Proc* ZooL Soe. LuiuL, 18(53^^ 
p. 211, from Borneo, 

For description see B 1 y t h in Joiirii, Aijiit. Soca XIV, p. PJih 
I gotphixS species only from Malacca, it does not ap^mar to ex- 
tend farther North, 
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26. Venilta porphyroaielas, B o i e. 

Celeoinous 2 ^ori)hjromelas^ M a 111 er b e, Mon. Pie. IIj p- 39 ; F'lcm 
mhiginmm^ Eyton, Ann, and Mag. N. H., XYI, Octb. 1845, 
p. 229; Ficus melamg aster ^ A. H a y, Madras Joni’nal, 1845, XIIIj 
pt, II, p. 153. 

Tlie species does -not ai^pear to be common. Specimens from 
Malacca and tlie Wellesley Province quite agree witb. Lord. Hay ^s 
description and measurements. Old males have some of the nnista- 
chial feathers posteriorly crimson, which Malherbe denies, but 
they certainly are present in $ with full x}lumage. Judging from 
M a 1 h e r b e ^s figure, he could not have had a full grown $ , for in 
this the ux^per jilumage, especially on the scax)ulars and the outer webs 
of the wing feathers, is very distinctly deej) crimson. The first quill 
is l Y, the second IJ" longer, the third again longer, the fourth 
again f" longer, and the fifth again longer and subequal to the 
sixth ; the four central feathers are xiointed and subequai, the next 
outer somewhat shorter and obtuse, the following rounded. Bill 
yellowish white, dark greenish at the base, strongly eomx>ressed at 
tip ; .feet brownish black. 

27. MTaH0PTE.p.xus baditis, Baffles. 

Linn. Trans. XIII, ]3t. II, p. 289. 

27a. Micropterxus brachyurus, Y i e i 1 L 
Malherbe, Mon. Picid^e, II, p. 5. 

It does not apx)Gar very improbable that these two sjpGcies are 
really distinct. A Malacca sx>eeirnen agrees perfectly with the short 
account which Baffles gives of his hacllm ; the head above and 
below is somewhat x)ale, the rest of plumage rufous Iu-owmi, the 
choelv below the eye is s^n^tted with crimson ; the feathers on tlie 
chin firo broadly margined with very jiale rufous ; the breast is un- 
spotted, the vent with tolerably distinct cross bars ; wing 4/^ ; tail 
2h' ; bill at front .from gaj)e nearly ; tarsus 

Anotlier specimen from the Wellesley Province lias the p>lumage 
throughout of a deeper hue, the head above is rather dark bro \rn ; 
the throat is also darker, each feather being rufous brown in tlie mid- 
dle, then blackish, to which follows a narrow x>ale margin, (while in 
the former specimen {haditis) the feathers are blackish in the middle 
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and broadly margined pale) ; the breast is unspotted and the yent 
distintly barred with dark brown. The cheek including the lores^ 
siiperciliaries and a stripe somewhat extending behind the eye on 
the neck are spotted with crimson ; the bill is slightly more atten- 
uated than in the other specimen, but the size of the two birds 
is almost exactly the same ; wing ; tail 2|"'; bill at front nearly 
I'' ; from gape IJ'' ; tarsus 'f , This second specimen perfectly 
agrees in the red colouring at the sides of the head with Irmliyur m^ 
V i 0 i 1 L, and the only difference of M a 1 h e r b e ^ s figure 
consists in the uniform brown vent. 

It is possible that, as I said, these t-wo forms belong to distinct 
species ; but large series must fii’st be . available for comparison. 
In general character of colouring and size they are so closely allied 
that it seems difficult to believe in a specific distinction of the two 
birds in spite of the few differences pointed out. 

28 . Meiolyptes tkistis, Horsfield. 

B 1 y t h, Cat. p. 60; Fhaiopicus tristis apud Malherbe, 
Mon. Pic. II, p. 10. 

A common species about Malacca, on Penang and in the Welles- 
ley Province. A male specimen from the last named locality has 
the breast uniform blackish brown, which does not appear to be 
usually the case in this species ; a female from the same locality has 
the pectoral streaks also less distinct than usually, but in other 
respects it is identical with typical specimens from the Southern 
islands. Baffles says that the transverse stria? on the head are 
in the fem£de finer and more numerous, or almost obsolete. In all 
the Malayan specimens I saw, there is no perceptible difference 
to be noticed in the coloration of the two sexes, except that the $ 
wants the red miistachial streak of the male. 

Total length about 6 inches; wing IF— 1|'"; tail IF— 2"; bill 
at front FJ''— I'' to nearly P'; tarsus The bill 
often appears to be less strong in the 9 than it is in tlie $ . 

29. Meiglyptes margijvatus, B e i ii w. (1821). 

M.pectoralis, L a t h a m, in B 1 y t h’ Oat. p. 60, N. 274. 

. Eemicirmcs hrunnem, Ey ton, Proc. Z. S. Loud., 1839, p. I Off 
. I only procured this species at Malacca where it appears to be com- 
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iiion, and was described by E y t o n from tkat locality. S c 1 a t e 
(Proe. ZooL Soe. 1863, p. 210) quotes it from Borneo. 

Male and female do not differ in colouring, except that tke lat- 
ter lias no mustachial streaks. Total length about ; wing ; 
tail 2|-'' ,* bill at front to nearly from gape I''-— 1^^^^' * tarsus 
All the tail feathers are pointed, while in the preceding species the 
outer tail feathers are obtuse and the last ones rounded. 

B 1 y t h identified E y t o n ’s species with JP. Rector alis, Lath a ni. 
I do not know whether B l y th refers to any other of Latham’s 
species than the one noticed in Suppl. Indicis Ornith.j 1801, p. 
xxxii, App. to yol. Till of Syn ops., and Add. p. 372, which is 
certainly quite a different bird, stated to inhabit Qtieen Charlotte’s 
Bound. L a t h a m says : About 9 inches, head, neck and upper 
parts, deep cinnamon or chesniit — across the breast a large black 
crescent — tail black” &e. &c. Malherbe (Mon. Picidfe, II, p. 8) 
horn whom we should liaye expected an explanation of the difficulty, 
does not solve it. He describes the Malayan species as Pliaiopimm 
pedoraUs, (L i eht.), and gives as the first sjmonym P. pedomlm^ 
L a t h,, but without fimther reference. Whether Latham des- 
seribed the present species as P. pecf oralis prior to 1801, 1 have not 
been able to ascertain ; I believe there is no other species of his 
under the same name ; and presuming that M a 1 h e r b e ’s identifi- 
cation of E e i n w a r d t ’s marginatm is correct, I adopt the 
next oldest name for the Malayan species, 

Fam, ALGFJOimDJE, 

30, CeYX TRIDACTYLA, Pali. 

J e r d 0 n, B. India, I, p. 229. 

I have obtained only one specimen from the Wellesley Provinee, 
and the bird was pointed out by iny colleetor as rare. I have my- 
self barely seen a single specimen along the Malayan coast, though 
it may be common in some other districts of the Malayan Peninsu- 
la. Sharpe calls it the “Penang king-fisher.” One would 
have, I believe, some difficulty in procuring a specimen in Penang. 
In addition to J e r d o n ’s description, it should be stated tiuit a 
patch in front of the eye, and the greater part of the oye-brows are 
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also black, ^ the sides of the chest are bright rufous. The measure- 
ments perfectly agree with those given by J e r d o n. 

31. Halcyok CoROMAJfBEnious, Scop. 

J 0 r d 0 n B. India, I, p. 227. 

Blyth (Ibis, 1866, II, p. 348) says that this species extends from 
India to Japan, but the Japanese race is said to be rather small- 
er and more deeply coloured.” My collector shot one specimen in 
the "Wellesley Province, and this is remarkably smaller than the 
Indian bird, even allowing something for immaturity. The lihio 
gloss above is very slight, the band on the upper back and rump) is 
very narrow, pale bright blue, some of the lateral and terminal 
feathers partially or wholly bright violet blue ; cliin whitish riifes- 
eent, the rest below rufous, deepest on the chest, and all the fea- 
thers tipped dark brown, this color gradually disapp:)earing towards 
the vent ; front edge of wings fulvous ; wing only 4 inches ; tail 
barely 2f" ; bill at front 2", from gape 21" ; tarsus 

The bird is evidently a smaller Malayan race, like so many 
others, but it is not on that account specifically distinct from the 
Indian. 

32. HaLCYOX ATEICAPIIiLXTS, G m 6 1. 

J e r d o n, B. Ind. I, p. 226 ; Gould, B. Asia, pt. XII. 

This species does not appear to be common in the Malay Penin- 
sula. One 8].)eeimen has the feathers on the sides of the breast 
dark shafted, and those on the lower breast clieckered with dark. 
The rusty color on the sides and on the vent is vary pale ; wing 
only inches j tail sy ; bill at front 2;^', from gape 2i", 

33. Halcyox fitscus, Bod d. 

J e r d 0 n, B. Ind. I, p. 224 ; G o u 1 d, B. Asia, pt. XIII. 

One specimen, shot at Malacca, has only the chin pure white, 
most of the other white feathers down the throat and the breast 
are tipped with bluish and some also with brown ; the albescent 
coloring is confined to the middle of the l>reast, and is not 
so largely developed as usually seen in Bengal ami oHicr speci- 

^Sharpe, (Proc.) Z. S. L. 1888, p. 591, says “ Spot in front of clio eye 
&c. pale orange.” This must occasionally become obsolete, for it duos not 
exist in several Malayan specimens. , 
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mens. This would seem to indicate a passa.ge to tlie Manilla fornix 
M. gularis, K ii h 1, but the specimen has not the distiiictiye cliaraoter 
of that species ; the bine color above is beantifiilly develox’>ed, whii'h 
seems to shew that the Malacca specimen is not a yoimg bird : wing 
4-J inches ; tail barely 3^' ; bill at front only 1 from gape 2^^/, its 
.height at base 

34. Alcedo Bengalensis, G m e L 

J e r d 0 n, B. Inch I, p. 230 ; G o n 1 d, B, Asia ]3t. XIY. 

A large specimen shot in the Wellesley Province has the pale 
bine tips to the feathers on the front head slightly, and on the sca- 
pulars scarcely at all developed, the chesniit below is pale ; vdng 
2|-| inch, bill at front 1-F, from gape a little more than Otlior 
specimens from the same locality, and from Malacca and Penang, 
are typical in coloration, some larger, others smaller. 

35. Daoelo PULCHELmi, H 0 r s f . 

Eesear. in Java, with fig. of 

This appears to be a rare species in Malacca ; one specimen 
obtained somewhat differs from the Javanese bird described by 
Ii o r s f i e 1 d. 

Forehead and sides of head and neck, extending from the base of 
the lower mandible backwards, rich chesniit, tliis color partially 
tinging a few of the npp)er feathers on the posterior ncekj but not 
joining to a complete collar, though the chesnut is laterally 
very distinct; crown and occiput extending posterioiiy covm'ed 
with a large beautifully azure blue patch, this reaching well to the 
sides of the neck ; it is produced by the blue tips of the fea- 
thers, the basal two -thirds of their length being black on tlie front 
crown, the next posterior feathers have one white bar, anti the last 
which gradually increase in length 2 to 3 white cross bars. The 
feathers on the back and scapulars extending down to the u];)per 
tail coverts are all broadly tipped with greenish blue, tlie rest of 
the upper plumage being black with white cross bars. Wings 
black, shoulder edge of wing and the external edge of the first pri- 
mary pale rusty, primaries and the first secondaries with, tlioir 
coverts black, the former white at the base* of tlie inner webs, Uie 
last secondaries with wdiite spots on the outer w'eb ; tlie tertiai-ios 
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on both, webs, their coverts being also spatted, and partially tipped 
with blue. Tail long, blaeh, the inner webs of the feathers with 
transverse white spots, the outer ones with blue spots, this color 
diminishing on the outer tail feathers and becoming mixed with 
white, but on the outermost tail feathers it is replaced by rusty. Chin 
and throat pure white, breast and vent with their sides and includ- 
ing the lower wing coverts and the lower tail-coverts pale rusty. 
The fourth quill is the longest, and the first about half the length of 
the fourth ; bill coral red, conical, almost uniformly and rather 
flatly arched above, upper mandible laterally somewhat projecting 
at the base, slightly curved at the tip ; outer toe slightly shorter 
than the middle one, and the inner only f of the length of the lat- 
ter; wing inches ; tail 21/ ; bill at front If'', iroin gape very 
nearly 2". 

Mr. Biyth (Cat. Asiat. Soc. Museum, p. 46, No. 198) al- 
ready records this species from Malacca ; it also occurs in the Wel- 
lesley Province and extends into Tenasserim. In one S' from the 
last locality the brown collar nearly joins posteriorly, as in the 
Java bird, in two others from Tenasserim the brown is almost 
entirely separated above ; but in no specimen have I seen it so 
strongly developed on the u])per neck, as shewn in H o r s- 
f i e 1 d ’s figure. 

The female does not apparently differ in size ; it is dark or black- 
isli brown above, barred across throughout with rufous ].)rowii ; be- 
low white with blackish cross bars on the lower breast, those btirs 
being mostly developed at the sides of it and gTadiiaUy disappear- 
ing towards the vent ; lower tail coverts white. 

Hors field placed this species in the genus 'DaceU^ princi- 
pally on account of the peculiar coloration of the bird ; the bill is 
shorter and more regularly depressly conical, but l)areiy more hook- 
ed at the tip thau in most typical sj)ecie8 of Ilnlcijon^ fr(nu which it 
can hardly be generically separated. 

Fam. NECTARINIBuF 

36. JEthopyga Lathami, J a r d i ii 

1842, Nat. library, XIIT, pp, 233 and 268, (an M. II a f £ 

seu JE, mysUcaliSf T e m m. ) 
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Forehead extending posteriorly to the region crossed by a line 
between the middle of the eyes metallic purplish bine ; occiput, sides 
of head, neck and its sides, back, scapulars, deep crimson, wings 
with their coverts dull greenish brown, the feathers wnth the excep- 
tion of the two first primaries edged with green on the outer web, 
shorter coverts broadly tipped with red, longer coverts of the pri- 
maries and secondaries edged green and tinged with red; coverts 
of primaries uniform brown, edged green, shoulder edge of wing 
red ; rump bright yellow; margined by elongated olive coloured 
feathers at the sides ; upper tail coverts, the two central tail fea- 
thers ■wholly, and the next on the outer wehs purplish steel-blue, 
this color decreasing towards the outermost tail feathers which 
gradually pass into shining black and are very indistinctly barred 
wdth dull black. 

Loreal region dull black ; a short streak from the base of the 
low^er mandible bright red, bounded below, or internally, by a long 
streak of purplish steel blue, followed by dull black, both stripes 
extending to the middle of the neck. Chin, throat and breast brigdit 
scarlet, slightly darker on the breast, ail the feathers white at their 
bases and with yellow shafts about the middle ; lower part of breast, 
vent and lower tail coverts dusky greenish or ashy black ; wings 
internally dark ashy with a silvery lustre, tail below black. 

I have obtained (in Sept.) three male specimens in the forests of 
the Wellesley Province opx:)osite Penang ; all perfectly similar in 
coloration; wdiig tail If'^ — the central feathers being only 
about jV' longer than the next ; bill black above, light browm be- 
low, at front from ga^^e very nearly ; feet brown, tarsus 

nearly ; middle toe (including claw) 

The coloration of this species agrees almost in every particuilar 
with J ardine’s description, and so do also the measurements. 
I donT think there can be the least doubt as to the identity of tlxo 
two. Jar diners original specimen was believed to have come 
from India, but its proper locality was unknown. Yisc. Walden 
(Ibis, J^m. 1870, p. 34) places Jardine’s bird as doubtfully identi- 
cal with E a f f 1 e s ’ s sijparaja and T e m m. i n c k ’ s mysticalis. My 
impression is, that they are quite distinct birds. E a f f 1 o s says of 
mjparaja that the two central tail feathers are brown, which does not 
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even ap^ily to ■niysticalis^ tliougli it seems very probable that the two 
spyecies are identieaL Te mminck’s original figure of mysticalis 
ill the PI, Ool. is not good. Muller and S c h 1 e g e 1 (Yer- 
hand, !N"at. Gesch. Nederl. Iiid., Mectarinm^ p. 55) re-describe the 
S of inysticaUs, and fi’oni their account it is clear that this sj)ecios 
and Lathami are closely allied. The authors describe the vent as 
aslij grey with’ greenish tinge, while T e m m i n c h ’s figure shews 
it aluio.^ white. The inner webs of the outer tail featliers are said 
to be reddish black, but in Lathami there is no red tinge on them. 
In a note the authors state that the rump is yellow, not blue as shewn 
in T e m m i n c k ’s figure, but I suspect the yellow must be of very 
small extent, as its presence eseaiied not only T e m m i nek’ s, 
but apparently also li a f f 1 e s’ notice. Turning at last to the 
measurements given by M ii 1 1 e r and S e h 1 e g e 1, Tem- 
m i n e k ’s my st kalis is undoubtedly a much larger bird, its total 
length being 5 inches, while that of Lathami does not exceed 
The tail of mysticalis is 17 mm, longer than the wing which is 
about 2 inches ; while in Lathami, the tail is shorter than the wing, 
and the central feathers much less elongated, all the tail feathers 
being regidarly graduated. The central tail feathers in Lathami 
are only about 3 mm. longer than the next, and these again from 
10-15 mm. longer than the shortest feathers ; in mysticalk M ii 1- 
1 e r and Schlegel give the corresponding 2>i'‘oportioiis as 28 
mm. and 11 mm. The black internal margin of the mnstachial 
streak also a]32)ears characteristic of Lathami, and is not mentioned 
in mysticalis, I have little doubt that 0 a b a n i s’ JE. euyogon from 
Malacca is the same bird as Lathami, but original S2:)ecimens must 
be compared in order to settle this question satisfaetorih^, 

37. Nectaeopiiila B.iiasilia:s’a, G m. 

Walden in Proc. Z. S. L., 1866,2). 543 and Ibis, 1870, VI, 
p. 41. — NoctaTinia Ilamltvi, Temm. Blyth Cat. 2>- 226, 

Wing rarely 2"; tail l^y', rarefy 11"; bill at front or very 
little longer ; tarsus very neaidy or C2uite -J". 

B i y t h (1. cit.) quotes his W. Fhmjrei, (J. A. Soe. XII, non XI, 
p. 1008), as a synonym of this S2)edes. Jerdon says (B. Ind. 
I, p, 361), A, Phagrei, B L, iromPegu, very close to Aracim. mayna^ 
What does this last quotation refer to ? 
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Biy collector obtained in the Wellesley Province and on Penang 
4 males, but strangely not a single $ wMcb appears to be rare, or 
difficult to procure, and vras unknown to T e m ni i n c k. M ii 1 1 e t 
and Scklegei in tbeir Bijdragen der Honigvogels v. d. iiid, 
Arcliip. p. 59, pL 10, fig. 5 (Verb, over Nat, Gescb. &c., door C. J. 
T e ra m i n c k, Zoolog. 1839-1844) figure and describe the $ of 
tbis species as being above brownisb black, sides of neck and bead 
and of the breast, front and top of bead, posterior xuimp and ux)per 
tail coverts, ebin and tbroat mostly red, lower breast and vent 
wbitisb. Tbe same authors state tbat the young bird resembles 
the 2 during the first year. 

38. AnACmECHTHBA FLAMMAXILLABIS, B 1 y t b. 

J. Asiat. Soc. Beng. XIV, p. 557 ; Cat. p. 226 ; W a 1 d e n in Proc. 
Z. S. L. 1866, j), 541 and Ibis 1870, VI, p. 24. 

I obtained only one $ specimen from tbe Wellesley Province. Tbe 
feathers on chin and tbroat bave a purple metallic lustre, at the 
sides slightly, but in front of the reddish brown pectoral semicircle, 
distinctly greenish metaUie. Laterally the feathers are also some- 
wdiat mixed with dingy green. In other res];)ects, the specimen is 
identical with the Arracan and Burmese form ; wing 2'"' j tail ; 
bill at front -f ; tarsus 

Vise. Walden’s remarks (1. cit. p. 542) respecting the possi- 
ble identity of tbis species with A. jiigularis of Linne wiU, I 
believe, soon call for a revision of tbe nomenclature. Both species 
certainly are very closely allied, if not identical. 

39. NECTAnopiiiLA [Axtheeptes] Malaccexsis, S c o p. 

W a 1 d e n, Ibis, 1870, VI, ]3. 47, cum synon . — Kectarinia 

Lath. (Synop. I, 298) et auctorum. — iV malcmmm apiid B i y t b 
Cat. p. 225. 

Tbis species appears to be common in tbe Wellesley Province ; 
^ wing 2-^'— 2yV'; ^ail If ; bill at front from gape f , or a lit- 
tle more ; tarsus f wing 2yV' 5 tail If'' j bill at front from 
gape very nearly f ; tarsus 

Horsfieid’s W. javaniea (Linn. Trans. XTII, p. 167) is 
usually considered to be tbe same bird, and as tbe idontificji- 
tion of tbe J avanese bird has, I , think, first been suggested 

39 
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by Muller and S c h 1 e g e 1, it is probably correct, tlioiigh 
Horsfield’s desciiption does not speak in favour of it. He 
calls the chin and throat ferruginous, while L a t h a m ^ s ex» 
pression “ ruhrO’^fimal^ is the more correct. Horsfield’s 
lower coverts of the wings are rufous” is doubtful, for in the Mala- 
yan bird, the longer scapulars and the shortest coverts are termi- 
nally ruibus brown, the longer coverts of the secondaries and ter- 
tiaries are edged on the outer webs partially brown, partially 
greenish. Further on, H o r s f i e 1 d says tail is black with a 
greenish lustre above, fulliginous and paler underneath.” In Ma- 
IciGcenm we have the tail above black, the two central tail feathers 
edged with purplish green on both webs, the following only on the 
outer web and the last feathers uniform didl black, all ashy black 
below. The sides of the head and neck are dingy green in the 
Malayan bird. However all these variations do not appear to 
be of great importance, for they would hardly indicate more 
than local races of the same species. 

The female is above dingy green, wings and tail dusky brown, 
more or less edged with green, below yellow, brightest and purest 
on the middle breast, somewhat tinged with green on the throat, 
the two mustachial streaks are indicated by piu’e yellow, eyelid 
especially the lower one, distinctly yellow. 

Fam. ARACKNOTSFIilFM, 

40. AEAUHiSmTHKliA MODESTA, E y t O 11. 

AnthrejAes moclcsta, E y t o n, Proc. Z. S. Lend., 1839, p. 105. — 
Araclh, modesta et latirostrisy B 1 y t h, Jour, A. S. B., voL XII, 
p. 981-982. 

Above uniform yellowdsh green, duller on the wdngs and tail, the 
feathers on the forehead centered dark ; the first two quills almost 
wdxolly brownish black, the others only on the inner webs, the last 
tertiaries wholly green ; shoulder edge of wing yellow ; tail feathers 
with a brownish black, almost terminal band, and the outer fea- 
thers mostly of the same color on the inner webs, the three <.)uter 
feathers on each side with a subterminal largo white spot on the 
inner webs. Below, greenish ashy, the feathers on the chin, throat 
and breast very distinctly centred dark ; lower tail coverts yellowish 
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green mtli yellowish, white tips ; lateral feathers of the vent 
greatly lengthened. Wing 2-^'^ ; tail ; bill at front ; from, 
gape ; tarsus 

This species is readily distinguished from the last by its stoxit 
and short bill ; it is rare about Malacca and in the Wellesley Pro- 
vince, and I only once saw it at Penang. 

Mm. BIGMWM. 

42. DiCiETJM TBIOOHOSTI^ S C O p. 

B 1 y t h, Oat. p. 226 ; L a t h a m, In. Ornith., I, p. 299, 

^ , Dark, sometimes greyish, blue above and on the sides of the 
head and neck, as well as on the scapulars and wing coverts of which 
the anterior are edged with green j wings black, the feathers edged 
with greenish blue on the outer webs, shoulder edge of wing white ; 
back bright golden orange, rxunp greenish yellow, longer upper 
tail coverts green, tail black, like the wings, with a faint greenish 
lustre ; chin and throat cinerous white, hreast and vent bright 
orange yellow, becoming pure yellow on the lower tail coverts; 
wing ; tail ; bill at front ; from gape ; tarsus 

?. Above dark greenish, wings and tail blackish, rump and upper 
tail coverts yellow, chin and throat greenish grey, rest of lower 
parts orange yellow ; size same as that of the male. 

Aj:)parently not common in the Wellesley Province and about 
Malacca. 

43. DiciEiTM CHRYSonHiEUM, T e m ni, 

PL Col. 478 ; J erd on, B, Ind. I, p. 374. 

Specimens from the Wellesley Province are all a little larger 
than the measurements given by J e r d o n from Indian specimens, 
and there is no distinct yellow tinge on the rump aud upper tail 
coverts ; wing 2f'^ ; tail 1 -//' ; bill at front f ; from gajxe ; tarsus 
The Malay specimens agree best with T e m m i ii c k’s figure 
of a Javanese bird, which has the throat -whitish and the rest of 
the plumage below with a very slight greenish tinge. 

44. DiOJSXJM CliXJENTATITM, , L 1 n u. 

J). cmcineim^ Scop., Gould, B. Asia, pt. YI ; J o r d o B, 
Ind. I, p. 373. ■ 
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Tlie Malayan bird, though identical in coloration with the 
Indian one, seems to be smaller, at least of four specimens 
shot in the Wellesley Province, opposite Penang, three have the 
wing scarcely longer than IJ inch, and only one has it If, but 
none reaches 2 inches, the tail is nearly one inch, and the bill at 
front is ; the wing coverts and scapulars have a rather bluish 
green lustre, and the scarlet above is either very bright and al- 
most pure or with a slight yellowish tinge. Tise. W a l d e ii (Jroc. 
Zool. Soc. Lond., 1866, p. 544) draws attention to these dilferences, 
but I hardly think that they are siifSeient to warrant a specific dis- 
tinction. Should this, however, he the case the name coccineim, 
Scop., would stand for the Eastern, Malayan and Chinese form, 
for the type of this is said to have been obtained from China, and 
the Indian race had to be called cnmtatum. I believe, however, 
that smaller races, similar to the Malayan ones, also occur locally 
in India and Burma, and that thei^e is no sufhcient ground for a 
specific separation. 

Fam. MEROFIBJS. 

45. Merops Philippi^s’us, Linn. 

Gould, B. Asia, pt, VII j J er do n B. India, I, p. 207. 

Specimens from the Wellesley Province are perfectly identical in 
size and coloration with those from India. The ia^ tertiaries are 
almost wholly dull greenish blue, not only on the outer edge, as 
shewn in G o u 1 d ’s figure. 

Fmi, MOTAQILLIBJE. 

46. HEisriCTJEtTs Ghim-e^tsis, Gould. 

Birds of Asia, pt. XYIII. 

I obtained only one specimen from the Wellesley Province ; it 
quite agrees with the figui^es and measurements recorded of the 
species. 

47. HEmCIJBTJS BUEIGAPILLT7S, T 6 ni m. 

Planches Col. 534. 

A specimen from the Wellesley Province almost perfectly agi'ees 
with T e m m i n e k ’s figure, except that there is a little less black 
on the top of head separating the frontal white from the rufous 
brown of the crown and of the neck. The lateral black stripes 
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Ibecome obsolete on tbe posterior vent. Wing ; tail abont ; 
bill at front strongly hooked at the tip, from gape tarsus 

1 5 bill black, feet white. 

The species is recorded from Java and Sumatra, and seems to be 
very rare in the Malay Peninsula ; it is not known to extend far- 
ther northwards. 

48. ExJPETES MACEOGEBCXJS, T G m m. 

B I y t h, Cat. p. 158. 

Wing 4"'; tail 5"; bill at front nearly I'V iiV' ? tarsus 

ly'j — ^not common in the Wellesley Province. 

Strickland (Ann. and Mag. H. H., XIX, 1847, p. 132) 
suggests to class this remarkable bird in the Tumauiim, but con- 
sidering the general structure of this and allied species, they 
undoubtely exhibit a greater relation to Mydrohata and Senicarus^ 
then to any Timalia ; unfortunately I could not obtain any infor- 
mation about the habits of the present species ; the coloration 
exactly agrees with Temminck’ s figme. 

Fam. FITTIBM. 

49. Pitta geakatixa, T em m. 

Planches Col. 506. — P. coceinea, Ey t o n, Proc. ZooL Soc. Lend., 
1839, p. 104, 

An apparently young bird from the Wellesley Province has the 
front sides of head sooty brown, head above and occiput crimson, 
posterior neck blackish brown, rest of upper plumage uniform deep 
blue, quills with their coverts and the inner webs of the other 
wing feathers brownish black, chin and throat of the same colour, 
breast and vent brown, on the former most of the feathers are blue 
and tipped with reddish, the red increasing towards the vent but 
not predominating, except at the sides ; under tail coverts red ; 
wing 3J^' ; tail IJ"; bill at front ; from gape P'; tarsus I J'^ 
The specimen wants the bright lilac color at the sides of the head 
and on the wings, which is to all appearance a sign of maturity. 
Malacca specimens in full plumage aiq)ear perfectly to agree with 
Temminck’s granatina with which B 1 3 ^ t h (Cat. p. 157) first 
identified them, but subsequently he stated (p. 326) that the name 
granatim has been restricted to the Borneo bird, and that the 


306 


A Contrihution to Malayan Ornithology. [No. 4, 

Malayan one is identical with vemsta^ M (i 1 1. This last, as figured 
by T e m ni i n c k (PL CoL 590) and re-described by M il 1 1 e i* 
and Sehlegel (Oversigt, Ind. Arch. Pitta, p. 15) seems to me, 
howeYer, to be quite a different bird. 

Fam. TTIRPIPM. 

50. Geocichla modesta, E y t o n. 

Turdus modestus, E y t o n, Proc. Z. S. London, 1839, p. 103. 

$ , Olivaceous brown above, a little darker on the head, lores and 
ear-coverts dusky, a naxTOw streak below the lower mandible, widen- 
ing posteriorly, and the whole of the posterior throat cinereous ; 
superciliary stripe, lower eyelid, xnustachial stripe, chin and ante- 
rior throat pure white ; front of breast including the sides and ex- 
tending down to the vent pale ferruginous ; median portion of lower 
breast, vent, and lower tail coverts pure white ; wing 5''' j tail j 
bill at front f'', from gape 1-^y' ; tarsus IjV. 

The female diflers by having the cinereous color less pure and 
much less developed on the posterior throat, the ferruginous of the 
breast is also more mixed with ashy ; the size is the same as that 
of the male. 

Specimens ffom the Wellesley Province j^^i'^'^ctly agree with 
those from Malacca as well as with those from Arraean. The 
species has been by different authors identified with H o r s- 
field’s T, javanicus, but on comjDaring the description of this, as 
well as that of D r a p i e z ntfulm, the Javanese bird appears to 
me to be distinct, though I have no authentic specimens to compare. 
I do not know Temminck’s T. concolor, but until the xmcer™ 
tainty about the correct definition of the allied insular species 
has been satisfactorily settled, E y t o n ’ s name should bo reserved 
for the Malayan bird, 

G. modesta also occurs at the Andamans and along tlio Arraean 
coast, and may probably extend into Oachar and farther north 
into Axssam. 

Fmi. TIMAZIIDJE. 

51. Titrbwus kacrojdactylxts, S t r i c k L 

Vide Strickland in Ann. and Mag. N. II., 1847, XIX, 
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B i y t li separated this species as the type of Turdmm from Ey- 
t 0 21 ’s Malacopteron. The hill as well as the gradation of the wing 
feathers, and in fact the entire habitus of the bird are quite distinct 
from the type of the last named genus. B 1 y t h ’ s description and 
measurements apply to the Malaccan bird, but a smaller form occurs 
farther north in the Wellesley Province. The plumage is in every 
respect the same, the back in one of the siieciniens slightly more 
rufous brown, and the chin in both pure wliite, extending a little 
more on the sides of the head, than it does in Malaccan specimens, 
but apparently not so much low down, barely reaching beyond the 
middle of the throat. The bill also appears to be a little higher, 
gradually ta|)ering, and less notched at the tip, than in a specimen 
from Malacca, hut such slight variations no doubt are individual, 
or differ according to age. 

I append the comparative measurements of the two races. 

Spec, from Malacca. 2 Specimens for Wellesley 

Province. 


Q 5// 


2i", 

3" 

T > 


Q 3 

,, ■- 


3 ^' 
,¥ • 


Wing,. 

Tail, ................ 

Bill at front, 

„ from gape,. i". 

Height of bill at front, ... J", 

Tarsus, Ip', l^V'- 

B 1 y t li described (Jour. Asiat. Soe. 18do, XXII,) three other 
species of Timlmus from the Tenasserim Provinces ; they all some- 
what differ in plumage from the Southern Malayan form ; lately 
(Ibis, April, 1870), the same author also notes several species of that 
genus from Java, having inspected some specimens in the Leyden 
Museum, &c. 


52, Txjrdirostuis supeeciliaris, Hay. 

Madras Jour, 1845, XIII, pt. II, p. 163, 

Prom Malacca and the Wellesley Province. 

The male has the whole of the dark plumage tinged with hliiish 
ashy ; the female is dull brownish black with a plain ashy tinge* 
A full grown male measures wing 4" j tail ; bill at front ' i 
from gape li''; tarsus As compared with Ttinlinm, the bill 

of lurdirodru is stronger, more concave at the sides and broad- 
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er at the base, proTided with strong bristles and stiff fea- 
thers, those of the loreal region almost entirely covering the nos- 
trils, while the same are uncovered, or nearly so, in T-imlmus. The 
•wings and tail are comparatively longer, the primaries being nar- 
rower and longer, but the tertiaries shorter, than in Ttcrdmm. On 
the whole this last named genus appears to possess more of a Tur- 
diiie while Txvrdirostrk has more of a Timaline aspect. 

53. Mixobistis mGEiGOLLis, T e m m. 

Planches Col. pL 594, fig. 2 ; T.erytJironot'Us, Ely th, J. A, S. B., 
XI, p. 793; BrachypUriss nigroyularis, Eyton, Ann. and Mag, 
N.H., 1845, XTI, p. 228. 

If the generic distinction between Mixornis and TimaUa is to be 
retained the present species, should be i^laced in the former genus, 
on account of its comparatively very strong bill and the very short 
rietal bristles, the reverse being the case in TimaUa^ which besides 
has the 5th and 7th primaries e( 4 ual, while Mixornis has the 7th 
sensibly shorter than the two preceding. 

B ly t h ’ s description of the bird is excellent ; $ and $ are quite 
similar. Wing 2f'' ; tail 2i" ; bill at front ; from gape ; tar- 
sus ff". The species is very common in Penang and the Wellesley 
Province. 

, 54. Deymocataphus nio-eooapitatus, Eyton. 

Brachypteryx niyrocapitatay Eyton, Proc. ZooL 8. Loud. 1839, 
p. 103. 

B 1 y t h in Catalogue, p. 178, quoted this sj^ecies first as a doubt- 
ful Brachypferyx, and then, in Appendix 3, as Brymooafaplms^ 
which genus he proposed for the species in Vol. XYIII, Journ, 
Asiat. 8., 1849, p. 815. Its distinction ivom Br achy pteryx is indeed 
very marked, not only the bill being different, but tho tail much 
longer, and the x^nmaries shew totally different proportions. The ha- 
bitus of the bird is that of a Bomai^or/mim and of Felonmini^ differ- 
ing from the former by the hooked and notched bill, and from both 
by the proportions of the primaries. In 1840 (1. cit.) when jiro- 
posing the genus, Mr. B 1 y t h simxfiy quotes E y t o n ’s species 
as the type, and describes another species, 1), fuscocapillm from 
Ceylon, which he says is allied to the former. Since then (Ibis 
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1867, III, p. 301) B 1 j t 11 referred tlie Ceylon species to Pellor- 
neim^ but does not say anything about the genus Brymocata- 
■pkns^ of which the Malayan species is the type. As the siieeies is 
not common, a brief description of the genus and of the ty|)e spe- 
cies may be acceptable to Indian Ornithologists. 

BrymocatajjJms^ B 1 y t h, 1849. Bill lengthened, gradually be“- 
coming thinner laterally, and on the upper terminal half slightly 
arched, moderately curved and hooked at tip; nostrds elongated, 
free ; a few short rictal bristles ; wings very short, first quill sinallest, 
second about half as long again, 3—7 th graduated, the 7th being 
longest, the eighth and ninth very little shorter and equal ; second- 
aries elongated, tertiaries conspicuously shorter ; tail long, rounded, 
the middle feathers being the longest ; feet strong Avitii a long tarsus, 
inner and outer toe subequal, the middle one lengthened, hind toe 
shorter, but stronger, and with a very long curved claw, being 
double the length of that of the middle toe. 

D. nigrocagntatus, E y t o n. Head above and occiput black, rest 
of upper plumage rufous bi'own , lores and supraciliary stripe and 
|Ower eyelids whitish ashy, the feathers having pure white quiUs ; 
ear coverts rufeseent ashy ; a moderate blackish brown mustaehial 
streak from lower mandible bordering laterally tlie white chin and 
anterior throat ; lower throat and breast bright rufeseent, ehaiig- 
big to deeper brown on the vent and the lower eoverta. Bill 
black above, yellowish white below ; legs brown. Wing 2:|'' ; tail 
2f" ; bill at front from gape tarsus ll'^, middle toe including 
claw 1^'; hind toe, including claw j-j", claw alone I did not 
observe the species farther North than Malacca. 

I^am. MBLLIPMAGIIJM, 

55. loBA LAFBESiVAyBr, H a r 1 1 a u b. 
llev. Zool. 1844, p. 401. 

I obtained a single Ml grown male of this species from the 
Wellesley Province. The one originally described by H a r 1 1 a u b 
was from Malacca, and appears to be a female. Mr. B 1 y t h de- 
. scribed another specimen from Arracan, also a female, under the 
name of Z inmtata^ (vide J. A. S. B., XVI, p. 472). The species 
seems to be very rare. 
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$ . General plumage above black witli a greenisli glossy tinge, 
forehead yeiloTf, passing to black on top of head between the eye>S 5 
neck and back tinged with yellowish green, feathers of the rump 
very soft, much lengthened, whitish at their bases, olivaceous to- 
wards the middle and with yellow tips ; upper tail-coverts short, nie- 
tallie black, tail and wings shining black, the latter internally 
near the shoulder edge yellow, then white, all the wing feathers 
having the bases with their coverts and the edges of the inner webs 
white ; the 5 -9th quills are on the basal half of the outer w'ebs also 
slightly edged with yellow ; lores and eyelids yellow, ear-coverts 
black ; below uniform bright yellow throughout, slightly olivace- 
ous at the side of the breast below the wings ; wing ; tail 
2 yV ) front f from gape ll'' ; tarsus f f 

B ly t h gives the measurements of the female as : wing tail 
bill from gape 1", tarsus \ it is uniform green above, yellow 
below with no white on the wings except a slight edge to the 
primaries. 

Although the beak of this species is comparatively of a very large 
size, its form is exactly that of other typical A?r<s?,^and the same ap- 
plies to the peculiar yellow and black, or yellow and greenish colo- 
ration of the sexes. When viewed externally, the black tinge of 
Lafresnayei strongly recalls the coloration of Zeylomea, 

56. loRA TYPHIA, L i n n. 

Jerdon, Birds of India, II, p. 103. 

B 1 y t h (J. A. S. B., XIII, p. 380), I think, first suggested the 
identity of 1. typhia^ L. and L Zeylomca^ Gm e I., and Mr. H u ni e, 
lately (J. A. S. B., XXXIX, Part II, p. 117) says that there can be 
hardly a doubt as to the identity of the two. I do not think tliat 
the difference of size, relied upon by Dr. J e r d o n, holds good ,* he 
must have had taken the measurements of an unusually large vspe- 
eimen of typhia with the wing for se’^^eral which I measured, 
have the wing only and some barely as long, but tlie bill of 
typhia always appears to be a trifie longer than that of ZeyJonica, 
It certainly appears very probable that the two forms only re- 
present different phases of plumage, or races of one and the same 
species, but it is at the same time remarkable to find that $ typhia^ 
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in fully developed plumage, never lias the whole head black, at 
least I never saw, nor heard of, such specimens ; but of course if 
the two extreme, as well as intermediate, forms do occur in one and 
the same locality and interbreed, there is every reason to believe 
that they only form one species. However, I do not think that even 
in this ease it could be disputed that the two phases of plumage, — 
pointed out as characteristic of typhia and Zeyhnica, — do not occur 
constant in mature birds. Zeylomca is the strictly Indian form, typhia 
is the Malayan, and birds with the whole upper black pluinage 
of Zeyloniea are never met with in Burma and the Malayan country. 
A couple of female specimens of Zeylomca which I compared had 
the green upper, and 3 ^e]low lower, plumage slightly paler than 
specimens of typhia, and the tail feathers were less truncate, more 
obtusely rounded with yellowish subterminal cross bands and the 
general plumage of the tail feathers was a little brownish, but I 
cannot say whether these characters are in any way constant among 
a large series of birds ; I do not expect they are. The female of 
typhia is almost exactly like that of scaptdaris, 

Tiso. Walden (Proe, Z. S. London, 1866, p. 550) questions 
Bly th ’ s statements as to the occurrence of both typhia and scapii- 
laris in the Malajmn Peninsula, and observes that he possesses a 
female specimen of an lor a from Malacca with the bill longer ajid 
slenderer than that of a Tenasserim sj)eeimeii, but the wing nmch 
shorter. Walden suspects it to be scapidaris, which identifLcation 
may be correct, considering that the usual size of ^ I. typhia is at the 
wing 21/, and the ? is often a little smaller than the consequently 
the measurements between the two species are not so contrasting, 
as they were believed to be. It is, howevex', also ^jossible that the 
specimen in question belongs to a small variety of typhia, of wliieh 
I obtained a pair in full plumage from the Wellesley Province. 

The coloration of a ^ specimen from the same locality, indicates 
one of the intermediate forms between Zeylomca and typhia, and is 
almost exactly like that of Lafresmyi. It is green above, on the 
occiput and neck strongly tinged with black \ wings and tail black, the 
former with the usual large wiiite tips to the shorter, and the narrow- 
er greenish white tips to the longer coverts ; sides of liead including 
eyebrows, lores, and the whole of the lower plumage bright yelioWj 
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brig’ll testj almost satFroE yellow, on the throat and paling towards the 
Tent, The bill is exactly as large and slender as in Burmese or 
Calcutta specimens, but the wing shorter, being 2'J'b tail bill at 
front yV', from ga]3© nearly f ; tarsus, (the same as in typhia and 
Zeylonica). 

Olivaceous green above, blackish brown on the wings, 
yellow below, the tips to the shorter wing coverts white, those of 
the larger coverts mostly green, and the shoulder edge greenish 
yellow, tail feathers green, the outer ones partially dusky brown 
on the inner webs and with greenish yellow edges, all conspicuously 
eross-harred with dusky brown ; wing ; tail 2^', the other 
measurements the same as in In spite of its slightly smaller 
size, I am confident that the Malayan bird is the same -which oecors 
in Tenasserim and in Bengal, and probably similar variations of 
size, as those just noted, will he sooner or later recorded also fi’om 
Indian localities. 

As regards the alleged identity of typhia and Zeylonica^ we must 
now await the result of Mr. Hume’ s comparison of the numerous 
specimens of both forms which he states that he has at liis disposal 
from almost aU parts of India. 

57. loEA scAPULARis, Horsf. 

^ . Uniform dark green, paling to yellowish on the rump, and 
passing to bright yellow on the vent and lower tail coverts ; eye- 
brow above and a spot below the eye bright yellow, posterior and 
anterior angle of the eye, including the lores, dull black ; wings with 
the scapulars, upper tail coverts and tail shining black ; shoulder 
edge of wing yellow, or greenish yellow ; shorter and longer 
coverts broadly tipped with white, wing’ feathers edged green 
externally, tail feathers sometimes very slightly tip)ped gr<:M?i:u'sh ; 
and in immature specimens the outer feathers are mostly green ; 
tibial feathers yellow ; tail very indistinctly cross-barred ; Ijiil 
leaden brown with pal© whitish edges, legs leaden grey. Wing 
tail 2% bill at front from gape very nearly f'" ; tar- 
sus I". 

The female does not appear to differ from that of I, typhia^ ex- 
cept that the tail seems less dusky on the inner webs and very 
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narrowly edged with greenish, above there are scarcely any cross 
bars perceptible ; wing ; tail The bill of sca^nlans ap- 

pears in some specimens to be more straight than that of typlm^ 
but there is no difference in its length. It seems pretty constant 
that the tail of the female lorm is proportionally longer and the 
wing shorter, than those of the males. 

This sj)eeies is not uncommon in Penang, the Wellesley Pro- 
vince, and farther south about Malacca. The female was de- 
scribed and figured by Horsfield in his “ Pesearches” from 
Java. ' 

58. PHYLLomsris Javefsis, H o r s f . 

G o 11 1 d, Birds of Asia, pt. XIII. 

This is a very common species about Malacca and in the Welles- 
ley Province. All the males, that I have obtained, had the hinder 
angle of the eye yellowish, indicating the yellow eye-ring of the 
female. The old ? has the mustachial streak slightly blue and the 
shoulder tuft mostty green with only a slight trace of blue, sometimes 
with scarcely any^; the young $ has the mustachial streak originally 
green, hut it gradually changes to blue, and at the same time also 
some of the yellow feathers on the throat begin to turn black. Wing 
in $ 3| 4 inch ; tail 2|-" — 3'' ; wing in 2 usually 3 |-^' ; tail 2 1" ; bill 
in both about being a little more strongly curved at tip in 
the ^ , than in the $ . 

59. PHYLLomsus cYAKoroGOisr, T e ni m. 

Goal d, Birds of Asia, pt. XIII. 

Five males were obtained in September by my collector in the 
Wellesley Province. Ail have the forehead and a gorget on tlie 
front breast bordering the black much more conspicuously yellow 
than shewn in G o u 1 d \s figure ; wing 3-3J inch ; tail about 
2|'^ ; bill at front 

B 1 y t h (Ibis, 1867, III, p. 9,) suggests that for this and the 
preceding species, characterized by a small shoulder tuft and a bill 
of the shape of lora, the name Tlujllorms should he restiieted, us 
distinct from J. and Selby’s Chloro^si^ under which lie would include 
the other chiefly smaller species with a very conspicuous blue 
shoulder tuft. This distinction does not seem to be very important, 
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and it would be very difficult to define genera upon such subordinate 
cliaracters. In coloration tbe two last noted species of Pkyllornis so 
tliorouglily agree witb tbeir Indian allies, that it strikes one as very 
unnatural to separate tliem generieally. The bill is in ail species of 
Fliyllornis wliicb I saw more compressed and liiglier towards the 
tip, than in lora^ in which it is more uniformly attenuated towards 
the tip ; and this difference is equally well apparent in a comx3arison 
of these two species, as of other typical forms, with lor a. 

60 . PiiYLLoniNUs CocHmcHiNENSis, Lath. 

Ph. icier ocejylmlm^ Tern m,, PI. Col. 112j Blyth, Ibis, 1867, 
III,p. 8. 

Common in Malacca and the Wellesley Province and Penang, 
though not equally so as Ph. Javensis. 

Mr. Blyth (1. eit.) susx>eets that in Pkyllornis both sexes are 
similar, or very nearly so, in coloration. So they are, but I think 
the differences usually pointed out between $ $ and $ $ are mostly 
correct, though like in all similar birds there is great difficulty in 
distinguishing between 2 and young birds. As an example I give 
a short description of a pair of the present species shot together on 
the coast just opposite Penang, and examined by myself. 

Head yellow, changing to golden yellow on top of head and 
neck ; above deeie grass green, ail external wing coverts and outer 
webs of primaries, and secondaries bright blue, the latter ti 2 )ped with 
greenish, which color extends on the edges of the outer webs, and 
gradually increases, till the last tertiaries become wholly green ; inner 
webs of all feathers dark brown, gradually decreasing on to the last 
tertiaries j a large shoulder tuft verditer blue, scapulars and ail upper 
coveits green ,* two central tail feathers mostly green, tlio others pre- 
valent blue. Chin and throat black, laterally extending from tlie 
base of the bill to half the length of the eye, with a veiw small deep 
blue spot at the base of the lower mandible ; the bhadc is bordered 
below by yeUow^, to which follows a narrow gorget of blidsh green, 
and the rest including lower tail-coverts is of a soft yellowish greon. 
Bih black, legs leaden brown ; wing 3^', tail 2'^"; bill at front 
jY, from gape ; tarsus f/' 

2 . Above, grass green with a slight goidou yellow tinge on the 
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head, especially on the top and at the sides of the middle neck, 
wings and tail equally bright and exactly similarly colored as in 
and the same is also the case with the breast, vent and under tail 
coverts ; chin and throat uniform bluish green, with a blue elongated 
spot at the base of the lower mandible ; bill and legs brown % the 
measurements are the same, as in the but the bill a little 
smaller and less stout. 

Another pair shot near Malacca exactly agrees in colouring with 
the above. 

Fam, BRACEYFOBID^. 

61. Oniis-iGEs GiJLAEis, Horsf. 

Ixos ^Jimoceplialm^ H a r 1 1 a u b and Fycnon, rnfoeaudaiiis, E y t o n, 
vide Strickland in Ann. and Mag. hT. H., 1847, XIX, p. 130. 

Although several descriptions have been published of this bird, 
they are hardly sufficient to recognize the species. Head above 
blackish ashy, each feather being narrowly margined paler, 
rest of upper plumage olivaceous green, yellowish green on the 
rump, dusky brown on the inner webs of the wing feathers, 
rufescent greenish brown on the ujqDer tail coverts and tail ; lores 
whitish, sides of head ashy ; chin and throat pui-e w'hite ; breast, 
vent and lower tail coverts bright yellow, sides of breast and vent 
olive green ; lower wing coverts yellow ; inner webs of wing 
feathers, especially near their bases, silky Arhite ; bill AVell curved, 
slightly hooked at tip, above dark leaden broAvn with wffiite edges, 
below a little more wdiitish ; 6 very strong black rictal bristles on 
each side, the most anterior the smallest, the two median ones al- 
most reach to the tip of the bill when laid forwurd ; narine bristles 
thin and small ; wing 3-}/' ; tail 3^'' ; bill at front -g'', from ga2>e F' 7 
tarsus verj?' nearly f " ; middle toe f'' ; hind toe Y'y tkes elaw" of tho 
latter is very little stronger than that of the middle toe ; the t^ro 
outer toes are equal, and each as long as tho hind toe. The bill is 
rather broad at the., base, the rictal bristles coiu|)aratively very 
strong, the feet rather weak, shewing that the whole liabitus of the 
bird is that of a Criniger^ as pointed out by S t r i c k I a n d. 'With 
the exception of the characteristic shortness of tho tarsi, the species 
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shews eoiisiclerable aiEnities to Turdirostris, especially in the form 
of the bill and the length of the rietal bristleSa 

Bare at Malacca and in the Wellesley Province. 

62. MicnoTA-Rsus MEmvNOLETJCos, E y t o n, 

Proc. Zool. Soc, London, 1839, p. 102. Brachjpodms tristis, 
B ly th, J, A. S. B., XIY, p. 576. 

Apparently rather rare in Penang and in the Wellesley Pro-» 
vince, occurring in dense forest j wing tail 2| ; bill at front 
from gape |-" ; tarsus 

63. BrACHYPODITTS MELA5rOCBPHAT.IJS, G 111 G L 

T e m m i n c k, PL Ool. 147. Iccos metallicus, E y t o n, Ann„ 
and Mag. Nat. Hist., 1845, XVI, p. 228. 

E y 1 0 n ’ s name evidently refers to the greenish or purplish 
metallic tinge of the whole head ; the total length stated to be 8'^ 
must be a misprint, as S t r i c k 1 a*n d suggested, for E y t o n ’ s 
two other measurements agree exactly with those of this species. 
Wing 3'^ — 3 1'' ; tail 2-V' — 2|"; bill at front about from gape ; 
tarsus -J-". Common in the Wellesley Province and on Penang. I 
have seen it darting after insects almost like a ily-eatcher. 

64. IxiDIA CYAXIYENTRIS, B 1 y t h. 

JPyeno7iotus 9 eyaiiive^itris, Blyth, J. A. 8. B., XI, p. 792 ; idem 
Cat., 211, cum syn. 

The original measurements given by Blyth must have been 
taken from a rather large bird, for the siiecinieiis in the Asiatic 
Society’s Museum are somewhat smaller. The species is com- 
mon with the previous about Malacca, on Penang and in the Wel- 
lesley Province. Wing 2|-"— " ; tail 2-V' ; bill at front very nearly 
from gape nearly f ; tarsus 

These three last named species are so closely allied ns regar.ls 
their short stoutish form of the body, the subeonicnl areluHl lull 
(being slightly hooked at the tip), the presence of few rietal and 
narine bristles, feeble feet with short tarsi, coiorutioji, &c., tluit 
it would at the Erst sight appear unnatural to apply to them three 
distinct generic names. It is perhaps so, and a smallor sub-division 
would suEice ; we may call them either genera or sub-gouera, but 
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there certainly are notieeahle distinctions between eaeli of the three 
species. 

MicnoTAnsiJS has the first primary very narrow and short, the 
Slid of considerable length, the 4th largest and the two following 
snbeqnal to it ; the tail is rounded, the middle feathers the longest 
and the rest slightly gradated ; the feathers on the riinij) are very 
full and the lower tail coverts short ; the feet and toes are rather 
strong. 

BiiACHYPODixrs has the 1st primary very short, the 2nd again of 
considerable length, the foEowing gradated up to the fifth, which is 
longest, and the others rapidly decrease in lengthy the tail is round- 
ed, the central feathers longest, the others gradually decreasing in 
length, and the outermost are considerably shorter ; tail coverts long, 
feet and toes feeble. 

IxiDiA has the 4th primary the longest, the 5th and 6th very 
Ettle shorter and equal, the taE squarish, the middle feathers being 
shortest, and the outermost a trifie longer ; lower tail coverts 
short, much in form resembling Fycnonotm^ feet and toes, feeblo. 

Fam. ORIOLIFAS, 

65. OniOLXJS xAJfTHOXOTus, H o r s f i o 1 d, 

Ees. Java with fig. ; B 1 y t h in Oat., p. 215 PL OoL 214. 

Horsfield’ s figure of the male is evidently taken from a 
specimen not in fuEy developed plumage, for in this state of plu- 
mage the black is quite piure and the yellow above much more 
bright, the edgings of the primaries are very distinct and pure 
white, while the secondaries and tertiaries are very faintly edged 
with pure yeEow. 

What Horsfxeld describes as the female is no doubt a 
young bird, and probably a male ; it corresponds with B 1 j t h ’ b 
0, castanopterus^' which is based upon a young bird from Malacca, 
as recorded by Mr. B 1 y t h himself. 

The female in full phimage is almost uniformly dingy green 
above, yeEowzsh in front of the head and round the eye, top of head 
somewhat darker; quills brown with x^ale edgings, secoiidaries 
brown on the inner, greenish on the outer webs, the latter color 
^ Jornn. Asiat. Soc. Bengal, Yol. XI, p. 795. 
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graclnally increasing till tlie last tertiaries become wliolly greeii^ 
most of tlie secondaries and tertiaries ai’e sometimes narrowly 
yellowisb brown, a few of tlie median wing coverts are 
externally distinctly edged with clxestnut ; tail green above, tlie 
tw'O median feathers wholly so, the others blackish on the terminal 
half of the inner webs and terminating wdth a yellow tip, bott the 
black and yellow increasing towards the outermost tail feathei’vS. 
Below, chin and throat wdiitish with a very slight greenish tinge,, 
breast and vent with elongated dark brown blotches as in the 
lower tail coverts pure , yeUow, tail featheiss below greenish. The 
young have the back and wing coverts more or less brow'ii and the 
other colors of the $ less pure. 

This species seems common about Malacca, and is very common 
in the "Wellesley Province, being constantly seen flying about 
immediately one passes through the eocoaiiut forest in the interior. 
Its habits and call are entirely that of other Oriels and so is also 
its coloration, $ , wdng 4J-4| inches ; tail about 2 ^-'^ ; bill at front 
gape ||-r' I tai'sus j the $ is of tlie same size 
as the <f , or slightly smaller. 

As compared with other allied species the size is somewdiat 
small and the bill distinctly hooked at the tip, but these are, I 
believe, not suflicient characters, ux^on which subgenera (joiild be 
based, and, therefore, Bonaparte’s name Xantlwnofus ax>] 3 ears to me 
to have no claim to be accej)ted as a distinct apxjeliatioiu 

Fam. IBEmBM. 

66, Liexa ruELLA, Lath. (var. eyanea Begbie). 

I. Malay ensis, Moore, vide W’^aldenin Ann. and Slag. Nat. 
Hist. Y, 1870, p. 417. 

It was, I think, Blyth wiio first x>ointed out, years ago, the 
constant smaller size of the Malayan as compared witli the Indian 
bii*d, but on account of the identity in coloratioji, he considered 
the two races as belonging to one and the same species,. /. jmella 
of L a t h a m, (J e r d o n, B. India, II, p. 1 05). There aro probably 
few ornithologists who, after having seen large series of this 
species, would not follow Blyth in Jus dot'frniination, and 
though the <x^iestion of India, , Malaya and Java, each being 
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iiiliabitecl by a distinct species, lately appears to liave been finally 
settled by one of oiir most able ornitkolog’ists (Vise. Walden, 
loc. cit.), I still tbink tliat tliese so-called species {pueUa, eyama 
and turcosa) >sliGuld only be considered as local races of one and 
tlie same bird. Of coimse tbe question entirely rests in tlie name, 
blit as long as tliere are no other distinctions developed, tlian 
tliose pointed out between these local races, it would be prefer- 
able not to rank them as species, for such instances arc exactly 
those which leave the definition of a species quite optional to every 
nataralist without an attempt of making the idea of a s23eciiio 
character a gmieraliy apx3lieabl0 one. It is time that the Indian 
bird is generally larger, but there certainly are exceptions to this, 
and specimens from Assam, Arracan and Burma are sometimes 
quite as large as the Malabar bird, while others from the same 
localities are smaller. A $ from the Wellesley Province has the 
wing 4f, tail S J", upper tail coverts 1" shorter than the tail, 
lower tail coverts a little shorter than the ii|)per ; bill at front >1'', 
from ga|)e 1^^/' j tarsus f|-". Of two Malacca specimens one has 
the wing 4|'', the other 4|-" ; tail in both and the upper tail 
coverts are 1 1 inch shorter in one, and only 1 inch shorter in the 
other specimen, bill at front I-'', from gape 1^', tarsus barely | 

I can see no striking difference in the lazuline or blue coloration of 
^ and 2 sj^ecimens from South India and those from Bimiia, and 
again between those and others from Malacca, but the latter are 
the smallest. It appears that the si^se of the bird becomes, through 
some cause or other, smaller the more southward we proceed in 
the narrow stri]3 of land of the Malayan Peninsula, but when we 
arrive at the larger islands, like Java and Sumatra, the birds again 
a|)pcar to increase in ►size, ecpialling those of Biirnia. One pr)iut is 
certainly clear, namely, that the greater length of the tail coverts in 
the Malayan bird as compared with the Indian is mt /xmslcwL 
Lord Walden admits that there is no difference in the color of 
the Java and Malayan ? birds; I have not seen ^ Java specimens, 

Fmn, LAmiBJE, 

67. Lahiits Luoionexsis, Lin-n. 

W a 1 d e n, Ibis, 1867, p. 215, 
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The more ashy (than rufous)^ variety, which has been noted from 
the Andamans, also occurs in the Wellesley Province. The color 
and size qxdte agree with the brief notice of the sx:)ecies in 
Latham’s Ind. Ornith. ; wing 5 tail ; bill at front 
from gape fj''; tarsus 

68. Lanixjs MAGisriEosTE-is, Less. 

Walden, Ibis, 1867, p. 220 , pL vi, cum syn. 

A specimen from the Wellesley Province exactly agrees with 
E y t 0 n ’ s description of Malacca specimens, (L. stTigatiis\ it may 
be perhaps a trihe smaller. The short bristle-like feathers covering 
the nasals, and the anterior lower angles of the eyes are black, the 
lores above partially whitish ; chin piue white ; head pale rufous 
ashy, some of the feathers on top white shafted and subterminally 
slightly black ; wing 3^" ; tail ; bill at front from gape 

; tarsus ; hind toe sj)ecimen appeal's to be a young 

male, which accounts for its dimensions being less than those of any 
of the three specimens noted by Lord Walden. 

Another specimen, slightly larger, from the same locality, quite 
agrees in coloring with the above, and this is rather remarkable, 
but I suppose it is also a young bird \ both were obtained at the 
beginning of September. 

69. Tephrodobkis soBBiBA, Walla ce-t 

Teph. gularis, auctorum (from Malacca), nec Baffles. 

This Malayan species, which extends northwards into the Wel- 
lesley Province and occurs on Penang, is exactly intermediate 
between the Indian T. pelviea, H o d g s., and the Sumatra gidark^ 
Baffles, {T. mrgakis. apud T e m m., Pi. CoL). It has a 
coloration very similar to the former, and the size (total leiigth 7 '') 
is that of tlie latter. 

Above pale ashy brown, a little less ashy on the wings and tail, 
darker on the inner webs of the mng feathers, rump ^rit]i a small 
white patch,* forehead and a narrow superciliary strii)e sliglitiy 
paler ashy than the rest of the head, streak extending from the 

* Yery slightly on the head and inoro distinct on the npper toil coverts. 

t I believe Wallace proposed this name for the Malacca bird, but I 
cannot Just now give the exact reference. 
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lores throiigli tlie eye brownisli black, shoiilder edge of wing wMte, 
lower wing coverts £isliy brown ; mustachial streak extending from 
tlie base of tlie lower mandible posteriorly white ; below, cinereous 
white, paler on the chin, very slightly rufeseent at the sides of the 
breast and passing to white on the vent and lower tail coverts ; 
wing 4," ; tail 2^" ; bill at front very nearly f from gape slightly 
more than 1'' ; tarsus f'. 

The bill of this section of Tephrodornis^ including the pre- 
sent species, pelviea and gularis^ is very much like that of Tur-’ 
dirostrisy but the feet ax'e very feeble, and the tarsus as short 
as in ITemipus. The Malayan form is especially distinguish- 
ed by its unusually feeble feet, as com|)ared with the size of 
the bird. I do not think, however, that there is sufficient gi’ound 
for a generic separation of these species from TepJirodorniSj but if a 
special section should be thought convenient, Hodgson^s 
name would have priority before to 

70. Yolvocivora ouLMmATA, Hay. 

Cehkpgris culmmatus^ A. Hay, Madi'as Journ., 1845, XIII, 
pt, II, p. 157. 

I have not seen this sj)ecies except from Malacca, where- 
from the type specimen was described, and even here the bird does 
not seem to be common. A female specimen is bluish ashy above, 
darker on the wdngs and tail, slightly rufeseent at the base of the 
beak, the wing coverts are margined paler, and the outer tail fea- 
thers are strongly blackish ; sides of head and below dull white, 
with narrow transverse hlacMsh stripes ; the three outer pairs of 
tail feathers are tipped white ; wing 3|" ; tail bill at front 
from gape f"', tarsus |", The Malacca species is smaller than 
K saiurata, lately described by S w i n h o e, (Ibis, April, 1870). 

B 1 y t h and J e r d o h suggest that this species is probably 
identical wdth Temminck’s Jimhriata. Comparing T e m- 
m i n c k ^ s figure of the female specimen (PL Col. 250) with thh 
one noted above, the Malacca bird appears to be a little snuillor, 
while Temminck’s species wants the rufeseent color on tlie 
upper base of the bill, it also has the chin much purer white and eoii- 
trusting with the greyish white tint of the rest of the lower parts, 
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all tail featliers and tlie longer coyerts of tlie wing are tipped 
wliite. Until more snf[icient proof of the probable identity of both 
has been given, it will be preferable to retain Hay’s name. 

71. BxJCmiJS^GA IlfTEIlMEDIA, B 1 y t h. 

Dicnirus interyneclius^ B 1 y t h, J. ii. 8. B., XY, p. 298- See 
also W a 1 d e n in Proe. ZooL Soc. Lond., 1866, j)- ^45. 

Whole plumage black, glossed with bluish green on the head, 
neck, back, scapulars and breast, slightly less on the upx)er tail 
coverts and the outer webs of the tail feathers ; below blaekisli, 
some of the feathers on the middle of lower breast and vent 
tij)ped white, lower vent and sides dark cinereous ; lower tail and 
wdng coverts black with white tix)s ; wing 54'' ; middle tail feathers 
41", outer 5 ; bill from the front of the nostrils to tip f ", the nude 

portion only from ga];)e very nearly l-J"; tarsus f". This 
(apparently young) specimen shot near Malacca, only differs from 
B 1 y t h ’ s type (in the Museum) by having the wing and the 
bin slightly longer, and by the few whitish spots on tlie belly and 
the lower tail coverts, which are more uniform dark ashy in the 
type (the wing and outer tail feathers of which are about each). 
Both are undoubtedly identical and the same as Burmese s^ieci- 
mens, but distinct from the J avanese cineraceus, 

72. Dissemijbtjs Maiayensis, Hay sq)ud B 1 y t h. 

JEdoIms jparadmzts, Linn., var. auctoruin, J. A.. S. B., XY, p. 294. 

This appears to be in part the Tenasserim form which B i y t h 
(J. A. 8. B., XI, 21 . 800, fig. 8-9) formerly referred toD. Rangoonemis^ 
but vrhich is smaller than this sj)eeies; it oecui’s in the AYellesIey 
Province and on Penang. J e r d o n says that T e m ni i n c k ’ s 
name setifer is a]323licable to this sxiecies. The upper blaclv plumage 
has a steel blue lustre on the head, and on neck and Ixudc, greenish 
posteriorly and on the wings, frontal crest about | " long and high ; 
lores and ear coverts dull black ; chin almost dull, throat pioplish. 
blue, passing into a greenish Imstre on the breast and grudually 
disappearing on vent, lower tail coverts tipped white. Younger speci- 
mens have the lower plumage mixed with vdiito ; wing 54" ; middle 
tail feathers nearly 5" outer nearly 12" ; bill from the nostril ; 
from gape 1/^" ; tarsus the terminal portion of the outer web 
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of tlie outermost tail feathers very narrow, that of the inner larger 
and very much broader. Specimens from the Wellesley Province 
exactly agree with the type specimen in the Society's collections. 

This is a decidedly smaller race than D. affinis^ T y 1 1 e r, (Ibis, 
1867, j). 323) from the Andamans, which a]3pears to be very doubt^ 
fully distinct from Ecmgoonensis, Burmese specimens almost per- 
fectly agree with Gould’s original description of the last-named 
sxDecies. 

73. PeEICEOCOTUS FLAMMEUS, F o r s t. ? 

J e r d o n, B. Ind. I, p. 420 ; an Fer, elegam^ McClelland, 
Proc. Zool. Soc. Bond. 1839, p. 15G! 

One 2 specimen, from the Welleslej^ Province, is intermediate in 
size between speeiosus and Jlmmims; the general coloring and especi- 
ally the wing spots agree with the latter, except that the terminal 
yellow spots on the last tertiaries are very small. The top of head 
is somewhat blackish ashy, yellowish in front and the yellow 
tinge extends to half the length of the crown ; T e m m i n c k ’ s figure 
shews it i^erfectly yellow. The lores are black. The head above 
is peculiarly f attened, which McClelland says is characteristic 
of his P. from Assam, and as this is said to differ from 

§p€c4osus {— princeps) by its smaller size, I do not think it improbable 
that McClelland’ s s]3eeies will be shewn to be distinct from 
f ammeus. Wing 8^" ; tail about bill at front and tarsus 

i" each, 

God win “Austen quotes F,fl€mmetis from Assam, but with- 
out further notice of any 2 )eouliarities (Joiu\ Asiatic Soe. B., 
XXXIX, p. 99). 

The Malayan specimen is not the female of P. igneus^ B^l y^t h, 
(Jour. Asiat. Soc. XV, p. 309), described from a Malacca sxmcinien, 
which is a much smaller bird, butit may be the same as T y 1 1 e r ’ s 
Per. Andamanensis (Ibis, 1867, p. 322), being apparently only a 
triile larger. 

Fam, MUBCIGAPIBM. 

74. PhILENTOMA VELATA, T 6 m 111. 

Brgimplnla velata^ T e m. PL CoL 334. — E y t o ii in Ann. and Mag. 
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N. H., 1845, XYIf 13. 229 . — Miiseicapa pectordkj A. Hay, Madras 
Journal, XIII, pt. II, 1845, p. 16 L 

$ . Above and lower breast, vent and under tail coverts light 
cinerons blue, forehead, lores, a very narrow superciliary stripe, 
cheeks, ear-eoverts and chin, inner webs of wing feathers, the same 
of the tail feathers, — with the exception of the two central ones, — 
black; throat and front of breast extending somewhat to the sides 
deep castany brown ; wing 3|-' ; tail SJ"' ; biU. at front from 
gape I-'" ; tarsus ; rictal bristles nearly 

?. Uniform ashy blue, slightly deeper than the male, forehead, 
chin and throat somewhat blackish ; wing ; the other measure- 
ments the same as in ^ . 

T e m m i n c k described the species from Timor and J ava. It is 
common about Malacca, and in the Wellesley Province. 

75. Myiagea AZXJPvEA, B o d d. 

J e r d 0 n, B. Ind., I, p. 450. 

Specimens from the 'Wellesley Province exactly correspond in 
size with the Indian bird. The rictal and narine bristles and the 
short feathers in front on the upper and lower mandililes are inire 
black in the ^ , most of the wing feathers and the outer webs of 
the tail feathers are indistinctly barred across with a duller color 
than that of the general plumage. 

Fam. 8YLVIIJDM 

76. OoPSYcnxTs MiOTANExsis, O' m e 1, 

Oo uld, Birds of Asia, pt. XV. 

This is so closely allied to the Indian C, smilaris, that tlie pro- 
priety of a separate appellation seems doiibtfuL I shot a pair a ear 
the coast of Wellesley Province, just opposite Penang. The male 
is somewhat larger than the female, in the former the wing is 32'' 
and the tail 3 J"', in the latter wing 3-|-" and tail 31''; both these 
measmemeiits are somewhat less than those given by J e r d o n of 
C, saularis ; but the length of the bill is in both the same. The S 
has the front edge of the wing partially wiiito and tlie 2 spotted 
with grey ; the back in the $ is a little darker than ii.sually seen 
in Bengal sadarisy but the throat and breast are equally ashy and 
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the sides of the vent quite similarly huify grey in hoth. It would 
be interesting to make a close comparison of a good series of 
Burmese specimens, for these are usually referred to our common 
Indian form. 

77. CiTTAcnsrcLA machuha, Q- m e 1. 

Jerdon,B. India, II, p. 116. 

J e r d o n calls the breast jfirst black and then chestnut, the colors 
refer to the anterior and posterior part of the breast respectively. 
Two specimens &om the Wellesley Province and one from Malac- 
ca, each has the wing 3 and the bin at &ont being, like in 
Oopmjchm mindanensiSy slightly less than the usual measure- 
ments of Indian specimens. The Malacca specimen has the two 
last secondaries slightly tipped with white. All three specimens 
are males and the upper plumage is in ail glossy purplish black. 

Fam. AMFELIBM. 

78. Lophocitta o-ax,eeictoata, C u v. 

L e V e il 1 a n t, Ois. do Par. and Boll. pL 42. 

Common at Penang and in the Wellesley Province. The $ has the 
black almost quite pure on the head, and the 2 is more olivaceous 
brown on the back, but I did not see such brown specimens as de- 
scribed by B a f f 1 0 s ^ aU feathers composing the crest are indistinctly 
cross barred with dull black and the longest attain 4 inches. There 
is always a small white spot on the posterior part of the eyelid, 
above and below. When seen alive in the dense foi‘ests, which 
these birds usually inhabit, they look like gigantic Loj)}wphmes. 
Total length 10-11 inches j wing tail bill at 

front li", from ga^^e IJ'' j tarsus li''. 

79. Melaxochloea sultatoa, H o d g s. 

J e r d 0 n, B. Ind. II, p. 282 Gr o u 1 d, B. Asia, pt XX. 

I obtained numerous sx^ecimens from Malacca and the Wellesley 
Province ; they are mostly somewhat smaller than Indian sj^eci- 
meus, the wing being only 3^'* The lower of the longer wing 
coverts are generally tix>ped pale yellowish white and the front- 
edge of the wing is also yellowish ; only in one 2 specimen the 
pale tips of the wing coverts are entirely absent, they appear to 

42 
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Iiave been worn off, but instead of tliis tbe primaries are externally 
edged pale, Tbe yellow crest appears to be very often somewbat 
shorter in Malayan, than it is in Indian speeixnens. 

Fmn. BTUBNIDM. 

80. CALOEisris CANTOE,'^ G m e 1. 

Tbis species is found in Penang and in tbe Wellesley Province, 
but does not appear to be common ; wing 3f '' — 3f " ; tail 2^" ; bill 
at front f'" ; from gape about T' l tarsus ff''. 

A specimen wbicb may possibly be a young bird of tbis species, is 
greyish brown above, blackish on the wings and tail, with a very 
slight greenish gloss throughout, most distinct on the outer webs of 
the wing and tail feathers ; below ashy white on chin and throat, 
purer white on breast and vent, marked throughout with dark brown 
streaks, each feather being thus colored along the centre ; wing j 
tail 1|"5 bill at front > tarsus None of the 

feathers on the head and throat are elongated and cuspidate, the 
biU is brown and apparently that of a young bird, being very short. 
The general character of the specimen is that of C. cantor j but the 
difference in size is very striking. Unless the different phases of 
plumage of this last species have been |)i'operly studied, it would 
t)e of no advantage to look upon the j)resent single specimen as 
belonging to a new species. 

80. Fulales Javanensis^ 0 s b e c k. 

There seems to have been, as in the case oi Irena piiolla^ Lath., 
a little too much stress laid upon local variations of apparently the 
same species of bird. I will first record a short description of a 
specimen from Malacca and one from the Wellesley Province. 

The coloration of the two bii’ds is exactly the same. The lateral 
stripes of velvet feathers, narrowest (and in one specimen almost 
inteiTuptedf) above the front angle of the eye, the lores, below the 
anterior front of the eye^ and the oblique streak through the nude 

^Horsfielcl (Cat. Ind. H. Mnseum, p. 6‘i3) retains hm name chahjhem 
for the species and doubts its identity with G in o H n ^ s cantor. 

t I have seen specimens of JS. intermedia^ certainly brono'hi, from Ondo, in 
which the velvet bands were mt internipted above the eyes, though very nar- 
row at that place. I do not tiiinkthat this character is reliable in'distinguish- 
ing the varions races. 
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sldn below tlie eye have in certain lights a greenish metallic lustre, 
front and middle portion of the head, neck, the upper part of the 
back and of the scapulars, chin, throat, and breast are glossed 
purplish, lower back, rump, vent and both tail coverts are glossed 
greenish. The nude patch of the skin begins at the lower half of 
the eye, is broadest here, and becomes narrower posteriorly, where 
the flaps are semi-circularly prolonged ; in both they are narrowly 
connected at the base. There can be, I believe, not the least 
doubt that the two birds belong to one and the same species. 
Eoth the specimens have the bill not larger than most j^. inUr- 
media ; in fact I have seen Indian specimens of the latter which 
had the bill longer. J e r d o n says that the height of the bill in 
Javanemu is f-l*'', this appears to have been taken from a specimen 
in the Asiat, Soc. Coll., and seems very unusual, if not abnormal. 
The size of the wing of the Malacca specimen approaches that of 
the Javanese one, but the tail is as in intermedia ; the 

wing of the Wellesley specimen is equal to that of a large mter’- 
media, but the tail is quite as long as in the largest specimens from 
Java on record. This clearly shews that the birds vary in some or 
other point almost from every other locality. J e r d o n (B. Ind. 
II, p. 339) observes that intermedia certainly extends from India into 
Burma as far south as Tenasserim, and specimens from the last 
locality are perfectly equal in size to those from Assam. 

The reference to the size of birds from a particular province 
must be always considered as that of the usual average to be ob- 
served. Lord Walden (Mad. Journ. XIII, pt. H, p. 156) 
considered the Malacca bird to be the same as the Javanese, but 
distinct from the Indian mtermedia. Lately (Ibis, III, 1867, 
p. 331) the same author appears to be inclined to add a third species 
to the number, called by Tyt l e r Atidamamnsk, and another, (or 
the same form) was described as Orauoula dtihia by Sc h legal 
in Xederl. Tijdsche. voor de Dierkunde, 1863, p. 7. I cannot un- 
fortunately just now refer to the description of this last bird, nor 
have I any true Javanese specimens to compare, but I shall briefly 
record the measurements and general characters of a numhor of 
specimens in the Asiatic Society’s Museum, together with those 
above described from Malacca and the Wellesley Province, From 
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all the existing records, it seems certain that the Javanese and 
Southern Malayan birds are perfectly identical in ske. 

Measurements in inches. 
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1, 2, 3, 5, 8, are from Asiat. Soe, Ooll. ; 4 from Mr. T. B a 1 1 ; 6 
and 7 were procured in the localities cited. 

The coloration of all the birds is exactly the same, and the form 
of the nude skin at the side of the head below the eye agrees in 
all. The size of the posterior occipital haps increases with the 
%ize of the bird, and^their length varies according to the sex and 
apparently also according to the season. I saw in Penang two male 
birds in a cage, and one of them had the occipital haps almost an 
inch long. 

On comparing the Nepal with the Nicobar or Malacca bxrdy nothing 
would appear more averse than saying that those two were identiealy 
though every one will admit that the only difference is the size. 
But in putting a series together geographically arranged, and ob- 
serving the gradually diminisliing size from the Nicobar and 
Malacca bird to that from the Wellesley and Tenasserim Provinces, 
and the Andamans, and from this again to that from Arraean and 
the lOiasi hills, we arrive at the comparatively pigmy bird of the 
Nepal Terai, and the ornithologist will find it extremely difEcxilt to 
characterize all these forms as distinct species. My belief is, that 

* Specimens from tlie Khasi and Garro hills in the Indian Mus. Coil 
,:exactly the same, as those from Arraean, 


are 
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we have in these birds nothing more than local or geographical 
races of the same species, and the present example appears to me 
particularly illustrative of the gradual ehange in the ske of 
typical Malayan forms, when they extend northwards. Whether 
such gGOgraj)hical races are for the advantage of science favoured 
with separate distinct names, seems to me very doubtful. 

mm. FRINGILLIDM. 

81. MuOTA RtTBEOXIGEA, H O d g S, 

J er don, B. India, II, p. 353. 

A single specimen was obtained in the Wellesley Province. In sim 
it resembles Jf. sinensis^ (? Q- m. apud L a t h a in, not == niaya) which, 
according to J e r d o n, has no dark abdominal streak, while this spe- 
cimen has it distinct, though not black, but dark brown, as are likewise 
the lower tail coverts. Other details of coloration agree exactly with 
the Indian form, except size, the Malayan form being smaller, wing 
tail li" ; bill at front not quite ; tarsus -jV'- 

L ath am (Ind. Ornith. I, p. 386) quotes the true Z. Malacca from 

phina, Java, Malacca,” and of the present species he says ‘^habitat 
cum priore,” but it does not appear certain that this last extends 
southwards into the Phili];)13ine islands, wherefrom Wallace and 
others mostly only quote M. Malacca. ♦ 

82. MtnsriA Maya, Linn. 

Latham, Syn. Ill, 151 ; Bly th, Cat. 116, No. 620 and ? 621. 

In style of coloration, this species very much resembles M. Malacca^ 
but the head and anterior part of neck are white, gradually paling, 
the thi’oat j)osteriorly albescent brown, the general color dull brown? 
but the bright glistening color of the upper tail coverts is the same 
as in Malacca, middle of breast, of the abdomen, tibial and imder 
tail-coverts deep brownish black ; wing 2", tail 1 1'’', bill at front nearly 
tarsus A^Dparently not common in the Wellesley Province ; 
Latham gives it fcom Malacca, and it is no doubt identical with 
leuGOcephala, Baffles, from Sumatra, as recorded by B i y t h. 

A Batavian specimen of this species is entered by B 1 y t h in his 
Catalogue as “ M. ferruginosa/^ Syn. Loxia ferrugmosa, L a t h a m.” 
I do not know where Latham published that name, he has a 
Z. ferruginea (Ind. Ornith. I, p. 389), but that is not the same bird. 
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83 . Mtoia. acutioauda, H o d g s. 

J e rclo n, B. India, II, p. 356. 

Wing 1|-" tail m'' ; bill very little more tlian f'^ ; tarsus 
central tail feather I-"' longer than the ontermost. Speeiniens from 
the Wellesley Province, exactly agree in colouring with the Indian 
bird, but they are slightly smaller as compared with the measure- 
ments given by J e r d 0 n. Vise. W al d e n (Proc. Z. S. L. 1866, 
p. 552), says that a Moulmein Specimen is larger than a Darjeel- 
ing specimen in his eohection, but that Formosan specimens agree 
better with the Himalayan race. Thus slight variations seem to 
occur locally, but they did ap|)arently not yet attain to such 
prominent distinctions, that they could form the basis of new 
species I 

Mm. COZmiBIDM 

84. Teebon [Osmotebeon] VEEXAisrs, L i n n., 1771. 

? C, viridis, 8 c o p., 1777, non mridis, Linn. 

Wing 5 ^" ; tail ; bill at front little more than ip, from gape 
II" ; tarsus p. This species does not appear to extend farther 
north than the Wellesley Province and Penang, and is already rare 
in these localities, but it is common on all the southern islands, 
Sumatra, Java, Borneo, (&c. 

85. Teeeon [Osmoteeeox] oiiAx, T e m m. 

Wing 4|",* tail very nearly S" ; bill at front p, sometimes very 
thickened on the terminal half ; tarsus f Not uncommon about 
Malacca, Penang and the Wellesley Province, the latter being 
apparently the northern limit of the geographical extent of the 
species. 

86. Philixopus (Eamphiculus) JxUiBtr, D m e 1. 

Baffles (Trans. Linn. Soc. XIII, pt. II, p. 316) gives this 

species from Sumatra and S c 1 a t e r (Proc. Z. S. L., 1863, p. 221) 
from Borneo. It extends northwards into the Wellesley Pro- 
vince, but does not appear to be equally common as at Malacca. 
Young $ $ are at first quite of the colouring of the 2 $ ; those I 
obtained in September were already changing their plumage, wBieli, 
however, does not become fully developed until the next year. 
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A specdmen from tlie Wellesley Province lias tlie wing only 51/, 
(Malacca specimens Ixave it 5/) ; tail 3/ ; bill at fi’ont / ; tarsus 

87. Chaloophaps indictjs, Linn. 

J e r d o n, B. Ind., Ill, p. 484. 

The two dark bars on the rump are in Assam and Oachar 
specimens, as well as in the Malayan bird, always very con- 
spiciiously greenish golden in both sexes, the feathers being grey at 
the base and of a deej^ greenish brown at the tips, the bars between 
them are light grey. In specimens from the AVellesley Province, 
the wing is in the old 5 -^/ ; tail 3-^' ; bill at front very nearly / ; 
tarsus -pl" ; the corresponding measurements in an old 2 are ; 5-]'' ; 
^/ ? ¥ and PI". In the male the occiput and anterior neck above is 
ashy, this color being almost interrupted in the middle of the 
neck by the vinaceous brown color at the sides, but it becomes 
again very conspicuous at the posterior neck, spreading out on the 
shoulders. This is thought characteristic oijaveJisis, and Baffles 
mentions this state of coloration in the Sumatrean bird, whieli 
cannot differ from incUca. The ashy on the posterior neck and be- 
tween the scaxiulars is usually not so well cleveloj^ed in Indian 
specimens, as in the Malayan, but it is always indicated, especially 
in specimens from Assam and Burma. 

If no other distinction exists between Javensis and inclica, than 
the one alluded to, I shotdd certainly consider both as identical. 
There would seem to be no constant difference between them ; 
the size is certainly not one of the differences recorded. 

88. Maceopygia bupiceps, T e m m. 

B 1 y t h (in Catalogue, ‘p, 234, No. 1423) appears to refer to this 
species ixnder the name of Amhmensis, Linn,, which seems to 
be a considerably larger bird. Latham gives the total length 
of this 14 inches, while that of the Malayan bird is barely 11". A 
specimen from the Wellesley Province measures : wing 5/ j tail ; 
bill at front / ; from gape nearly f" ; tarsus f". 

Horsfield (Trans. Linn. Soc. XIII, pt. I, p. 184) mentions 
that the Javanese bird has the upper part of the neck covered wdtii a 
purple gloss. Temminck’s figure r^mesonts it strongly metallic 
green, and the breast not spotted ; this must apply to the plumage of 
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old males. In the specimen from the Wellesley Province, whieL. is 
apparently a female, the posterior neck and back are blackish brown, 
with a very slight green metallic tinge on some of the feathers, but all 
are minutely freckled with rufous brown, somewhat less conspicuous 
on the middle back ; but the red is again much more prevalent on the 
rump and upper tail coverts ; the whole head above is rufous brown, 
chin whitish rufescent ; throat posteriorly and front of breast irre- 
gularly spotted with black. The specimen agrees in other respects 
with the Javanese bird. Ambomemis is often quoted by W a 1- 
i a c e from the various islands of the Philip|)ine Archipelego, but 
ruficejM does not appear to occur there. 

89. Ttjetub tioeiws, T e m m. (? ?). 

? T. ^urateiisisj Gr m e 1., J e r d o n, B. Ind. Ill, p. 79. 

Wing and tail 5^" each ; bill at front gape tarsus 

very nearly 1" ; a narrow black ioreal stripe appears constant in male 
specimens ; the white and posteriorly brownish tips of the collar are 
squarish, not rounded. 

The Malayan form is very like the Indian 51 Buratofisis, 
G m., only a little smaller and having the back, like Chmemisy 
Scop., almost unspotted, the feathers being only narrowly 
tipped with pale brown, but all the wing coverts are blackish 
along their shafts, except the most anterior which are ashy 
white. I doubt that tiyrinus is specifically distinct from Bura- 
tends. Bly t h, (Ibis, 1867, III, p. 150) saj^s that he has not seen 
intermediate s]3ecimens. I saw specimens from Burma which had 
the two lateral spots on each of the feathers of the back distinct, while 
others had them nearly quite obsolete, or only indicated by pale 
terminal edgings, as in the Malayan tigrmm. Biich minor differ- 
ences should not be considered as specific distinctions, for tliej’- are 
not definable in nature. 

This and other allied species of Columlidce do not appear to be so 
common in the Wellesley Province, nor at Peimng and in the 
neighbourhood of Malacca, as are species of the Treron group. 

90. Geophelia steiata, Lin n. 

A single specimen was obtained in tlie Wellesley Province ; the 
measurements are wing ; tail • bill at front from gape 
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; tarsus ; round tlie eye and loreal space naked. Tlie species 
does not apparently extend into Burma. B 1 y t li quotes G. smicei^ 
Linn, and m alaccBmis, synonyms, but tlie eliarac- 

teristics, (especially of tlie latter), as given Ly L a tli a m, are not 
applicable to tke Malayan bird, wMcii exactly agrees with speci- 
mens from the Mauritius. 

Fam. FUABIANIDJE:, 

91. PoLyPLECTROK BiaALOAExVTIJM, L i n n. 

G 0 ul d, B. Asia, |)t. XXIL 

In the figure recently published by Gould the crest of the male 
is coloured uniform greenish. This would appear to be very un- 
usual, at least as far as summer plumage is concerned. I had seen 
about 20 specimens with the dealers at Malacca and, as far as I 
remember, all had the frontal feathers barred across with dusky 
white, but the feathers on the crest of the’ female are generally 
uniform brown, 'with rather indistinct edgings of dark browm. 

This species also occurs in the interior of Wellesley Province, but 
seems to be already here very rare. 

92. GxIllits eebextgixetjs, G m e L 

The more red and deeper eoloimed Malayan variety, lately 
noticed by B1 y t h (in the Ibis), occurs in the Wellesley Province ; 
wing of cock 9 j outer tail feathers barely 12/' 

93. Eollulus cbistatus, G m e 1. 

Blyth, Cat. 253. 

More common about Malacca than in the Wellesley Province and 
in Tenasserim, All the birds are perfectly identical. 

Fam, TINAMIIBM, 

9 5 . Turn ix pu gnax , f T e m m . 

Blyth (Ibis, 1867, III, p. 161) says that T occellata^ Scop, 
apud Jerdon (B. Ind. II, p. 597) should stand as 11 pugnax 
of Tern mi nek, occellata^ Scop. (p= luzoniejhus^ Gin.) being 
quite a distinct species, and that both piigntm and taigoor are 

^ Only the posterior neck is golden yellow. 

f Tetrao Luzoniensis of E a f f 1 e s from Sumatra is^ to all appearance, the same 
bird. Temminck’s figure represents an nrmsually dax^k specimen. 
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insTiflciently clistiiigTiisliable, and, tlierefore eonld “be bronglit 
together under the name pttgnax^ To mm., “ Riibject to a cer- 
tain amount of local variation.^’ This appears to be a very fair 
view of the c|uestion, for comparing large series of these birds 
from different parts of India, from the Malayan countries and 
Java, it certainly appears extremely difficult to find any perma- 
nent distinctions strictly peculiar to each form, but to a certain extent 
the local varieties, or sub-species, generally possess some slight 
distinctive characters. 

Typical Java and Malayan pnr/nax general^ are the small- 
est of all. The head is dark, the pale brovrn edgings to the fea- 
thers being very narrow, the median occix:)ital streak is dark and 
usually indistinct, the feathers of the back are scarcely margined 
laterally with pale, and those of the lower bade and scax^ulnrs very 
Httle, generally onty on the outer web. The longer seapuilars and 
wing-coverts have x:)ale jmllowish, transverse, largely oval sx)ots* 
Specimens from Malacca and the Wellesley Province, belonging to 
this race, have the wing only 3-J— Sr}" ; tail (rather long) j 

bill at front from gax>e J" ; tarsus |". 

The Himalayan race {pIimhi 2 Jes, H o d g s.), is very similar in 
its. dark coloration to Malayan sx)eeimens, but the median streak 
on the head ax)pears to be always more distinct, the chin and tliroat 
is less imxe white in the male (?), and the blackish spots on 
the terminal oixter webs of the tertiaries are more distinct. As 
to size, the North Indian and Himalayan specimens are the 
largest. Jerdon gives wing tail V, bill at front 

tarsns 1", and Himalayan sx^ecimens in the Asiatic Society collection 
quite come iq:) to these measurements. I have measured sx">ociniens 
with the wing 3:f'. 

The third form is taigoor, S y k e s, (apud J e r d o n), being in- 
termediate in size between the two, and very similar to the latter 
in coloration, excex:>t that the feathers on the baxh generally ax*o 
very distinctly margined laterally with pale or ydlowish rufescent. 

Looking at these valuations, one cannot help to ret-all to mind 
the perfectly similar and corresponding variations in the Xfluniage of 
TuHut BxiraUnm^ tigmms and Ohinensis^ and the variaiions in size 
are also something similar in the two series of races, at least as 
regards the Malayan and Indian birds. 
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Notes on some Ebptilia and Amphibia prom Centeal India, — 
hy William T. Blaneord, F. G-. S., C. M. Z. S., &e. 

(Witli plates XIV— XYI.) 

[Eeceived 2nd August, read Srd September, 1870,] 

A collection, cMe% of Eex3tilia, made by me during tbe cold and 
liot seasons of 1869-70 in a part of India liitlierto but little ex- 
plored by herpetologists, contains several interesting forms, and a 
few lizards which appear to have been pu'eviously undescribed* 
Mj principal object in collecting has been to obtain somewhat 
more exact information as to the range of different species, a sub- 
ject ill which, as w:as pointed out by G ii n th er in his Eexitiles of 
British India, very much remains to be done. I was at first struck 
by the herpetological provinces into wliich Dr, Gunther has 
divided Peninsular India, and which differ greatly from those 
which appeared to me, fi'om a study of the landshells, birds and 
mammals, to be the great natural zoological divisions of the country, 
and I wished, before publishing any observations on the subject, 
to ascertain, to some extent at least, whether the distribution of the 
Eeptilia differs in any way from that of the other groups upon 
wliich I had founded my conclusions. 

I soon became satisfied that it does not, and that Dr. Gunther 
was misled by the very imperfect information available in Europe, ^ 
and especially b}^ the confused ideas which have hitherto prevailed as 
to the affinities of the Indian fauna. It is naturally very difficult 
for any one unacquainted with a country to form a correct opinion 
of its physical geography, and of the distribution of its fauna as 
affected by physical characters. Another very gi'eat difficulty is 
correctly to appreciate the comj)arative value of tlie evidence before 
the compiler. In such matters local knowledge is essential. It 
should also be borne in mind that, until recently, the importance of 
accuracy in doteriuiiiing the exact localities of specimens, brought 
from distant parts of the world, was not appreciated b}’- Euroj^eaii 
naturalists, indeed it is to be feared that many scarcely appreciate 
it oven now, and that the labels in European Museums ai*e but too 
often misleading. A natuiulist in Europe inust depend entirely 
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Upon the information sup23lied to him by others, whilst a local 
observer can largely supplement and correct the observations of 
other men« 

I think that it adds greatly to the probability of my own views 
to find that the localities of certain Eeptilia which wore quoted by 
Gunther in his Reptiles of British India, and which appeared 
opposed in a very marked manner to the conclusions at which I had 
arrived, have lately been shewn by Pr. J e r d o to be errone- 
ous. Amongst the most anomalous of these were the su 2 >posed oe- 
eiirrence of an Acanthodactjfim at Ooonoor on the Nilgiris and some 
of the localities given by Pr. G ii n t h e r on the authority of the 
Messrs. Schlagintweit, such for instance as the oecurrence of 
Eryx JoJinii at a heiglit of 9800 feet in Siklcim I f. Tliis last assertion 
I had noted in my coj)y of G ii n t h e r ^ s Re^itiles as incredible be- 
fore I saw Dr. J e r d o it ’ s remarks, a circumstance I tliink worth 
mentioning as it shews that, 2 )robably from a different line of 
argument, both Dr. J e r d o n and I had arrived at the same con- 
clusion. 

It is impossible for me here to enter at full length into the sub- 
ject of the googra 2 )hical distribution of the Indian fauna, but the 
following shprt sketch will serve to shew its outlines.^ 

I divide Peninsular^ India with Ceylon, from Biluchistan to a line 
drawn to the north from the head of the Bay of Bengal, and in- 
cluding all south of the Himalayas, hut excluding the mountains 
themselves, into the following prluei^ml divisions. The boundaries 
of all require more exact determination. 

1. The Punjab |)rovince, including, besides the Fiinjal) itself, 
Sind, the desert country east of the Indus, Ciiteh and probably 
western Rajpootana. The fauna, with a few oxecq^rious, is of tiie 
desert types. 

2. The Indian province |>ropei*. Tins inclmles all ] ndia§ oast 
of Delhi and Katthiawar as far as the R-Ajinahal hills, and llie w hole 

^ Proc. As. Soc. Benp^al, 1S70, pp. 77 and 79. 

t Gunther Kept. Brit. India, p. 385. 

X I mentioned a few of the principal distinctions in a prqjer, read bcd’urr the 
British Association at E.veter in 1809, Vide Hept, Brit. Assn. 1809, p. lo7. 

§ I employ the word India as nieauing solely the connti-y of tlio Hindus, 
from whom it derives its name. All the countries to the East of the Bay «)f 
Bengal differ to a most importauc extent in climate, zoology, botany, and oth- 
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Peninsula south o£ the Ganges wi til the exeeiition of the western 
coast, and prohahly a few scattered hills in Southern India. It also 
includes Northern Ceylon. It is thus subdivided roughly. 

a. Gangetic sub-province or Hindustan — extending south as 
far as the Nerbiidda, ; in its eastern portion comprising only the 
valley of the Son and the Ganges valley as far east as Benares. 

I). Deccan sub-province from the Nerbudda to the Krislma 
(Kistna), bounded on the west by a line drawn parallel to the west 
coast a little east of the main range of the Western Ghats, and on 
the east hy a line drawn nearly north and south a little east of 
Nagpur. I conixirise in this for the present Katthi a war, Gujerat 
and Eliaiideish. 

€. Bengal s iih -province ; — ^bonnded by the last on the east and 
extending to the south at least as far as the Godavery, perhaps to 
the Krishna. I believe that the Gangeticwalley east of Benares 
should be included, but on this point, as on many others, I have no 
certain information. This sub-province contains a few well marhed 
Malayan forms not met with in the other two. 

d, Madras suh-province ; — all the peninsula south of the Krish- 
na and east of the Nilgiris and other hill ranges forming the Wes- 
tern Ghats. The tops of such Mil ranges as the Shevroys, Kola- 
miiliays, &e. appear, however, rather to belong to the Malabar 
province. This Madras sub-province also comprises Northern 
Ceylon. 

8. The Eastern Bengal Province. This perhaps should be 
classed with the Indo-Chinese countries. Malay forms prevaiL 

mology. European naturalists I know oViject to this deUnitioii of the term, and 
prefer using the name in its old Tague sense, and Dr. G 11 n t li e r appeiiis lo the 
practice of centiiries, (Zooi. Eec. for 1S6S, p. 118). Bat I am sure that when 
the fauna of India is bettor known, all naturalists \vill sec the necessitj^ of using 
Olio word for the country, and of avoiding all risk of con founding it with tUe very 
diftbreut Indo-chineso and Malay province, and Dr. G u n t h e r ’ s argumont is 
open to a very obvious reply, viz. that Zoology is not the only branch of human 
knowledge which hae improved since mediaeval times and in which the neeessi-. 
ty for acoiwacy in definition has become apparent, and that geographei'S will be 
scarcely satisfied with the ai'gument that some centuries ago nil Eastern A.sia 
was known as India, and therefot*e the old nomenelatiire sbonld !>o retaineth 
Besides if we must go back three or four centuries for our geographical nonien- 
■ clature, we shall be obliged to include America as part of the “Indies/’ and 
Brazil as part of the “ East Indies/* 

. * The word Hindustan is cotnmonly employed by Europeans as signifying 
the whole of India. By natives of India it is used to dosignate the upper 
Gangetic plain only. 
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Calcutta is just on the edge of it, and may he rather placed inside 
it than outside ; Assam and Oachar beyond our limits belong to it. 

4. The Malabar province with Southern Oeyloii. This, although 
far from throughly explored, has the richest and most interesting 
fauna of all. It comprises the Western Coast about as far north 
as Bombay, and the range of hills -which runs parallel to that coast 
from Cape Comorin probably as far as the river Taptee. Its fauna 
is in part peculiar, but its afdnities are distinctly Malayan, and 
this is the more interesting, because it is divided from the Eastern 
Himalayas and Eastern Bengal, the nearest countries in which 
Malay types are prevalent, by the whole breadth of the Indian 
province with its semi- African fauna. 

I can only mention a few of the more marked Kept ilia and 
Amphibia of each province. Some species range throughout, but 
they are very few. The lists are very imperfect for want of accu- 
rate information, 

Punjab province. Pmigslmra Fsammosawrus semens^ 

Acanthodactylm Cantoris, Sphenocejphalm tridactylm, EahlejyJmris 
macularms, E. fasciattis, JJromastix, Trapelm sj>., Agmna agilis, 
Chamceho eeyhmom, Zaments diadema, Echis carinata. 

Indian province, Testudo elegans, Fang shir a teetim, Oahrita (the 
genus), FseudopMops Jerdoni, Euprepis trilineatus^ E. Bediomei, E. 
trmttatuSy Eumeces Hardwicldi, Sitatia, Charasia, Ghamoeleo ceglomeus, 
Zamenis Irachjtvrm, Eryx Johnii, Baloia RimelUi, Eclds carinata, 
Fyxicepliahis Irevieeps, Cacopm. 

Eastern Bengal province. ,Etmjs Samilfonii, Pangslmra sglJie^^ 
tensis, Simofes hieatenatus, Tragops prasmus, I am unable to say 
how far to the westward several Indo-Chinese forms such as 
Tachjdrojyius and Pseudopits graoilis extend, but I believe they may 
fairly be considered as part of the fauna of this province. If the 
base of the Himalayas be included, the number of Malay forms 
will be greatly increased. 

Malabar province. Ateuehosaurus travancorieus^ Qi/mmilacfylus, 
several species, Draco Dimumieri, Otocnjptis, LgrioeephaJns, Cemto- 
phora, Cophotis,'^' CaJotes nemoricola, C\ liouxii, a nigrllahris, 

^ These four genera are hitherto peculiar to Ceylon, but like ninny other Gev- 
Ion fonna may very possibly be hereafter found hi the hills of Malabar which 
have as yet_ been only very imperfectly explored, many parts of them bei«- 
singularly difficult of access. ^ ^ 
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€. Mliotti, Saha, Liolepis guttatus (in India) ; tlie family of Uropel 
tidm ; tlie family of Calamaridm except FaJconeria, T li e o b.j 
(found also in Assam and tlie Malay countries but witli tlie excex> 
tion quoted, not out of this province in India) ; Oligodon, Si motes 
mmstus and some other species ; Allabes divacem, A. Ifumherti, 
CynopTiu, Tropidococcyx, Tragops dispar f Bipsas Forsteni, Cereaspis, 
Oalopliis nigrescens, Trimeremriis anamuUiensis, T, sir (gat us, T, irigo- 
meeplialus, Feltopelor, Sypnale, Hylorana malaharica and two or 
three other sjieoies, Txahis, several sxiecies, RJiacophorus malaharicus ; 
Fpie}n'um and Geecilia (in India pTOpeT). 

It is quite xiossible that some of the species mentioned may 
extend into other districts ; a few certainly do, but I think not to 
a sufficient extent to prevent their being faiil}^ characteristic sx:>e- 
cies. Thus Bahoia RtmelUi occurs in Pegu, but this is quite 
in accordance with some other peculiarities in the fauna of the 
Irawady valley, especially in ux)per Pegu and Ava, where many 
Indian animals are found which are unknown in the intervening 
country of Arakan. 

The main object of the following notes is to give accurate locali- 
ties for all the species named, and thus to contribute slightly to a 
knowledge of the distribution of jiarticular species. As the collec- 
tion was made in the dry season, and in great measure during rax>id 
marches, the snakes and amx>liibia, which are chiefly seen in the 
rains, are very poorly rej)resented. My reason for mentioning some 
very common and widely sx>read forms is, that I have found that 
such have frequently well marked limits wdthin India itself, and it 
is very desirable to ascertain such boundaries, which can only be 
done by each collector giving the j)reeise district in which he found 
sx3ecimons. 

RFRTILFL 

Oheloxia. 

1, Emys [PaxO'SHTjea] tectum, Bell., mr. intermedia, PL XIV. 

This form is nearly or quite as high in the dorsal ridge as P. tec- 
tum from Bengal. The ridge appears merely as a blunt keel on 
the two first vertebral shields, but rises into a strong nodose pronii- 
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nonce on tlie tiiird. The feet are miicli flatter, and tlio toes longer 
and more broadly webbed than in P. teebam, and the form of tlie 
vertebral plates differs from the type. In coloration and in many 
otlier characters, it closely approaclies G ii n t li e r ’ s description of 
P. tentorm, but it is more tumid and the vertebral plates have a 
different forai. 

Plates. Nnclial plate short, trapezohedral, broader behind than 
an front. Pirst vertebral subquadrangular, very little broader in 
front than it is behind, the anterior margin convex, posterior slight- 
ly concave, lateral margins sinuate. Second vertebral almost hexa- 
gonal, the breadth exceeding the lengtli slightly, the posterior 
margin straight, thus differing from botli typical tectmi and tenioria 
in which it is convex. Third vertebral longer than broad, penta- 
gonal, pointed behind, the anterior margin nemdy straight and 
■ecpal in length to either of the front lateral margins, or slightly 
-exceeding them. Poiirth diamond shape, rather atteiiiiato in front 
and rounded or subtruncate behind ; fiftli twice as l.)ro!id as the 
interior margins of the two caudals. Caiidals rather broader be- 
hind than in front, in breadth at their posterior margin about equal 
to their length, they are very Httle smaller than the nearest mar- 
ginals, and are separated from each other by a very slight notch. 
Posterior margin of upper shell very slightly serrated. Sternum flat, 
-slightly bent upwards in front, keeled at the sides ; width between the 
inguinal incisions less than half the length. Suture between tlie 
gular plates shorter than that between the postgalars. Pectorals 
longer than the postgulars and not much shorter than the abdominals 
and xn’Uianals. Siitui’e between the anvils longer than their posterior 
margins, which meet at an obtuse angle. Jaws finely don tioi dated, 
.the u^Dper not emargiiiate in front. Tail short, shorter tliaii the 
head. Feet broadly webbed, veiy flat, front of fore leg down to 
the base of the first toe, and hinder part of Iiiiid log nearly covered 
by broad horny scales, hind margin of for(3 foot also covered with 
large scales ; claws of moderate size. 

Color atmi. Carapace above brown, anterior and lateral margins 
•of plates a little paler. Sternal plates black, anterior and lateral mar- 
gins, but not the posterior ones, yellow. Limbs and head dull olive, 
paler below, the first unspotted, in this differing eonapieuously from 
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Bengal specimens of P. tectum^ in wMcli they are spotted with yel- 
low. There is a feiTuginoxis spot behind each e^^e, and three others, 
less well marked, in a convex line on the occiput. 

I obtained three s^Decimens of this form, the following are the 


measui*ements of their carax>aces in 

inches. 


% 

Length. 

Breadth. 

Heiglit. 


4 

3.2 

2, 

2, 

3.5 

2.7 

1 . / 5' 

3, 

3 6 

2 7 

1.8 


Loc, All the specimens were procured at Chappa and Korba in 
Bilaspur, on the Hasdo river, a tributary of the upper Mahan addi 
which it joins above Sambhalpur. I had named tlie Bangshiira 
above described, and intended publishing it as a >separate species, 
when some specimens from the Jumna river near Agra sent by 
Mr. Garlleyle to the Indian Museum were ^^hewn to me 
by Dr. A n d e r s o n. These agreed remarkably with my spe- 
cimens in the coloration of the head and limbs, whilst the vertebral 
plates shewed an intermediate form between the Bilaspiir and Ben- 
gal tortoises. This induced me to re-examine the fine series of spe- 
cimens of P. tectum in the Indian Museum, and I found 'that al- 
though none have vertebral plates of the same form as the Bilaspur 
S23ecimens, there is considerable variation, and the changes due to 
age are much greater than I had at first supposed, or than x^revioiis 
deseribers seem to have been aware of, and that a certain amount 
of cliange takes place in the sternal plates also. Under these cir- 
cumstances, I doubt if the coloration of the head and limbs alone 
can be considered suffieiently important characters to justify speci- 
fic distinetioTi. In P. tectum from Bengal the head appears always 
to he black in the centre above and red or yellow at the sides, and 
tlie limbs to be sx>otted with yellow. 

In yonng animals from Bengal and frequently in larger spoci- 
niens up to about 4 inches in length, the first vertebral is pentagonal 
with straight sides, and much narrower behind than in front. 3hit 
in old shells I find that the sides becomo curved as in ilie Agra, and 
Bilaspiir examxdos, and that the difference betwu^en tlio breadth In 
front and behind diminishes'. ’ The second vertebral increases in 
breadth with ago, and although it has never in Calcutta carax)aces 
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so broad a straight hinder margin as in the specimens from central 
India, the extent to which it is truncated behind in young animals 
varies. In the third vertebral a great change also takes place with 
age, while the fourth in old shells loses its diamond shape and as- 
sumes the outline of a £ask. In the sternum, the pectoral shields 
become shorter in older specimens, in x^roportion to the postgulars 
and abdominals, and the angular ridge on each side of the steriumi 
is blunter, while the extent of black on the sternal x>lates is rather 
greater. 

It is very clear that these variations tend in a great measure to 
obliterate tlie distinction between P. tectum and P. fentoria ; the on- 
ly remaining diiference being the more tumid form of the first 
named s^ieeies. But I doubt if this be a more valid character than 
tlie form of the plates. In two Calcutta sx:)ecimGns in the Indian 
Museum, I fi.nd the measurements to be in inches. 

1 . 2 . 

Length,. 3.3 3.7 

Breadth, 2.7 2.5 

Height, 1.3 1.8 

Indeed, judging from G ii n t h e r ’s figures and dcserijhion, I 
should rather have sus^^ected my sxmeimeiis from the Hasdo to be 
a variety of P. tentoria than of P. tectum. It is never qiiite safe 
to conclude that a s];)eeies is not distinct ^v’ithout eomxiarison of sx>o- 
cimens, but I cannot help thinking it Iiighly x)robal>ie that P, ten- 
toHa must be considered a variety of P. ieclum. P, Jlavlrenier 
has better grounds to distinction, and P. Smilhil is clearly a well 
marked species- 

I may here remark that if the assignment l>y (x r a v'^' and 
G ii n t h e r t of figs. 3, 4 and 5 on tlie X)late of tectum in 

Ilardwicke’s Illustrations of Indian Zoology to P. tentoria be 
correct, the species must fall at once, for those figures are most mi- 
mistakeably taken from old sj)eeimens of P. tectum ^ and tlie diil'er- 
eiices of coloration pointed out by G r a y are of no importanco. 
They may be in part seasonal, at any rate the briglitly coloured 
small specimens with an orange stripe down the centre of the ante- 

* Cat. Shield Hoptiles, !>• 37. 
t Keptiles of British ludin, p. 3 k 
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rior yertebrals, are of tlie same species as tiiose in wliieli tlie strijpe 
is wanting. But tlie species P. ientoria was originally founded by 
O r a y on a s]36eimen bronglit by Col. S y k e s from W esterii 
India, and there may possibly be a difference, though I cannot tell 
what it is. 

2. Emyda yittata ? P e t e r s. 

A single sj^ecimen of Mnyda, obtained in a tributary of the Ma- 
li'hiaddi, differs from grmiom in several minor characters. The 
outline of the vertebral plates is far more indistinct, even after tho 
specimen has been in spiiuts for some months, and their surface 
has no trace of the fine granulation seen in P. granosa. The cara- 
pace appears also to be lower, and much longer in proportion to 
the breadth, and the coloration is different, there being a total ab- 
sence of yellow spots on the hack and head. The following de- 
scription of the colours was taken from the animal when alive. 

Back of the shell dark olive with a few indistinct dusky marks, 
only conspicuous when the surface was wet : beneath |>nle salmon 
colour. Head and neck olive above, with a slight rufous tinge, a 
dark line running backwards and a little downwards from the hin- 
der corner of the eye, a second above and a third below, also com- 
mencing from the orbit, all somewhat waved, some black irregular 
spots on the back of the neck between the innermost lines. Lips 
bright pink, lower part of head bright salmon colour. The length 
of the carapace is 4'7 im, breadth 3*9", height 1*5" In spirit the 
dimensions have decreased. 

Unfortunately the volume of the Monathsberichte Berlin Akad., 
containing Peters’s description of Jimijda rittata^ does not 
exist in either of the Calcutta libraries, the Socieiy’s and that of 
the Geological Survey. Gunther’s descTix>tion in Pept. 
Brit. Iiid. is scarcely siifixcient for identification. He merely says 
This Bj>ecies has been characterized by the black streaks and spots 
on the head and neck, and is said to have been brought from Goa.” 

The specimen of Emyda obtained was found under the sand in a 
melon plantation in the dry part of a river bed. I found the 
tracks upon the sand, and followed them till they disappeared, and 
at that spot the tortoise was concealed two or three inches below 
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the surface. Bimning water of some depth was mtliin a few feet, 
but tlie animal had not entered it, and had, during the night, 
come for at least a quarter of a mile along the sand from another 
hiding place beneath some grass, without once entering the water. 
The people of the country are quite aware of this habit, and when 
I pointed out the trachs to a fisherman, he said at once that the 
tortoise would be found in the sand by following them. It is evh 
dent, therefore, that Gr ii nth o r ’s statement, that Emyda is tho- 
roughly aquatic, requires modification. I have often seen trachs 
on the sand of streams before, but always siq^posed them to be 
made by Emys or its allies. The time of year was the middle of 
March at the commeneement of the hot season. 

Log. Seo river, a tributary of the M^hanaddi in Eaipiir. 

3. Teiox^yx GimoETicxjB, G u V. van. 

I obtained three specimens in Bilaspur, all of small or moderate 
size : they differ from Calcutta specimens in coloration, but not to 
any important extent in form : the carapace is perhaps a little 
broader, in proportion to the length, but the difierence is very tri- 
fling ; both have the swelling on the anterior dorsal portion of the 
Oarapace, and precisely similar ornamentation. In the younger 
specimens, the anterior dorsal bone is separated by an unossified 
space from the first costals, hut in an older specimen they are per- 
fectly united. 

The largest specimen exceeded a foot in length when alive, the 
carapace now measures 8*5 inches in length by 8 in breadth. The 
second measured 7 inches by 6 when living, the carapace in the 
dried specimen being 4 inches by 3*25. The small specimen pre- 
served in spirits measures 3*9 by 3*5, 

All were rather pale olive in colour above, on the shell as well 
as on the head and limbs. In the smallest specimen there were 2 
paii'S of very indistinct ocelli on the carapace. The back of the 
head and neck shewed black veinings. Neither head nor limbs 
were spotted nor presented any pale markings, the lower parts were 
flesh coloured, lips yellow# There were in the smallest specimen 
about 15 very irregular rows of granules on each side of the shell, 
and some scattered isolated granular tubercles on the hinder por-^ 
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tioii. Oil tlie intermediate specimen, tlie grannies were fewer in 
number and on tlie largest tliey were obsolete, 

Loe, ’With Fangslmra tecUim intermedia in Hasdo river, 
a tributary of the Mahdnaddi. 

Satjria. 

4. Cabeita LnscHEisrAiTnTn (M. Ed.) 

D u m. et. B i b. Erp. Gen. ¥, p. 262, nec G r a y, wc G ii n t b e r. 

There has evidently been some confusion about this species. I 
have not access to the original description by Milne E d w a r d s, 
blit the excellent detailed account of the characters in D ii m e r i 1 
and B i b r o n is taken from authenticated specimens of Milne 
Edwards’ species and I believe from the type. Dr. Gunther 
had no specimen to examine, and appears to have accepted Gray’s 
opinion of the identity of his Calriia hrimnea with D u m e r 1 1 and 
B i b r o n ’ s Cdosaura LesclienauUiL 

All writers appear to have overlooked the fact, that Calrita hnin-' 
nea is a different lizard from Zacerta ZeschenmdUi, as will be seen 
by the following comparison of the characters taken from G r a y ’ s 
description in one case, and D u m e r i 1 and B i b r o n ’s in the other. 

Calrita hrimnea^ Gray, Ann. Calosaura LesclienauUiiy D u m. 
and Mag. hTat. Hist. 1838, Ser. 1, and Bib., 1839, loc. cit. 

YoL I, p. 282. 

Nostrils in a horizontal suture La narine . . est situee positive- 
between two small nasal shields ment a I’extremitd du canfhm 
having a smaller one behind rostralk entre deux plaques qui 
them. (In Cat. Liz. Brit. Mus. s'articiilent avee la rostrale. Les 
p.43. Nostrils on the muzzle deux plaques naso-rostrales... out 
ridge between a superior and derriere elles une paire de petites 
inferior nasal plate with a small plaques qui sent les analogues 
hinder nasal. G ii n t h e r des naso-frenales des Lezai'ds. 
gives the same descrix)tion with 
only trifling verbal alterations.) 

Calrita Irunnea was described by Gray Ironi a specimen of 
mknotm locality in the collection of Mr. Thomas Bell. Laeerta 
LescJisnauUU was founded on lizards sent from the Coast of 
Coromandel by M. L e s c h e n a u 1 1, 
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Tliere are, I may add, one or two minor di>screpancies in the de- 
scriptions of the Frencb. and Englivsli authors wliiclij altlioiigii nniin- 
portant by themselves, tend to support the view here tahen of their 
having had diJfferent species before them. Bum. et Bib. describe 
the 6 rows of ventral plates thus deux series medianes et 

aux deux marginales elles pr^entent inoins de largeiir qii' aux 
deux aiitres.’^ In the original description oi CiArita Jminnea^ 
G- r a y says ‘^Ventral shields 6-rowed, central ones narrowed on 
each side’’ and in Cat. Liz. Brit. Mus. Yentral sliields 6-roAved, 
the middle row on each side largest.” Both Bumeril and 
B i b r 0 n had examined Mi*. Bell’s collection, but I can find no 
reference in their work to Irumiea. 

In these |)oints of difference, the specimens procured by me in 
Central India, coincide with the description of Cuhsaura Lenchenmih 
tii^ and differ from G ray’s species. The only differences which 
I can observe between my specimens and the description by B u in e- 
ril and Bibr on are, that in the latter one large prtnanal sliidd is 
stated to be surrounded by small scales, whereas in Central Indian 
specimens, there ‘are two enlarged preeanal plates one before the 
other, the posterior being the largest, and wliereas in the t^ype in 
Paris the temporal regions are said to have three small quadrilate- 
ral plates against the upper border, in my specimens there is one 
long plate above the small scales covering the temifies. The latter 
character is certainly of no consequence, and the amount to which 
the anterior praeanal plate is enlarged varies in different indivi- 
duals. I unhesitatingly refer the lizards eolieeted hj myself to 
Cahsaura Lesclienaultii, 

The question then arises, what is the locality of Cahrita hrimnea, 
and is it congeneric with Gahmura ZescheumiUli ? Cf r u y in the 
Catalogue of Lizards in the British Museum, 1845, p. 43, eortaiidy 
gives India as the locality for the specimens in B el 1’ s collection, 
but unfortunately British Museum Catalogues arc fallible on tlie 
score of localities, and in 1838 it was not knowm wlienee ^Ir. B e 1 1 ’s 
specimens were obtained. 

Mr. B i y t h in his notes to Br. J e r d o n ’ s Catalogue, J. A. 
S. B, xxii, p. 476, stated that the Museum of the Asiatic Society 
had at that time, 1853, examples of what he took to be Cahsaura 
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Piiid Dadna lfflan the Punjab SaltEange, and 
formerly possessed the same from Afghanistan* None of these spe- 
cimens could be foundj when Mr. Theobald made a Catalogue of 
the Society’s Peptiles in 1865 (J. A. 8. B., 1869, Pt. II). They 
may very possibly have been in bad condition from inadequate 
preservation in the first instance, and have fallen to pieces. If so, 
it may have been difficult to identify them, and as Di\ J e r d o ii 
has recently described a very similar lizard, Fseudo^Mo^^s TJieohnldif^ 
from the Punjab, and as the distinction between Ojdiiojjs or 
Iseiulo^Aiiops Cahrita would be very difficult to determine 

in specimens in bad condition, it is not impossible that the Pind 
Dadun Khan specimens may have been a FseiidoiAiiojJS or some 
other lizard. 

In his Catalogue of the Eeptiles inhabiting the Peninsula of 
India, 1. c., Dr. J e r d o n describes Calosatira LesckemuUii from 
specimens obtained in the Salem and Coimbatoor districts, but he 
does not mention the form of the nasal |)lates. Major B e d d o m e has, 
however, since procured the same lizard in the same localities, and, 
on my writing to inquire, he has hindly e:samined his specimens, 
and he informs me that the nostril is between two swollen plates 
followed by a small post-nasal. I think there can be but little 
doubt, therefore, that this is Gr r a y ’ s Cahrita Irtmnea, 

It will be seen from my remarks on the next sx3ecies, that the 
characters of the nasal plates are eminently variable amongst these 
lizards, which appear to be otherwise closely allied, and I therefore 
see no reason for considering Calosaura and Cahrita distinct genera* 
The generic character will, however, recpdre modification, but to this 
I will recur after my notes on 6* lerdom. 

Tlie few individuals of Cahrita Zeschenaultii which I obtained 
were found in thin forest. It is a quick active lizard, but less so 
than Acantliodactylm, and its habitat accounts both for its being 
less agile, since it can more easily elude its enemies by hiding, 
and for its very different coloration. The length is 6 inches, of which 
the tail is nearty 4. 

The following description of the coloration is taken from a fresh 
specimen. Head above dusky, centre of the back brown, bordered 
* Pi‘ 00 . As. Boo. Beng. March, 1870, p. 71. 
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with black against a white line which rms from behind the eye- 
brows to the tail, below this on the sides is a band of brown, finely 
mottled with black, then another white line less distinct than the 
first, running from the upper labials through the tympanum and 
just aboYe the shoulder to the thigh. Below this froi^^ the thigh 
to the shoulder is an apple green band broken by black mottling, 
especially above in front. Some black spots and occasionally mot- 
tling occur on both upper and lower labials. Lower pure 

white. Limbs above brown finely mottled with black. 

A female killed in April contains 6 eggs, each about inch 
long. The femoral |)ores vary in number from 13 to 15, and the 
transverse rows of ventral shields from 24 to 27 in the specimens 
before me. On such slender evidence, nothing certain can be stated 
as to the connection between the number of the latter and sex, but 
in 2 females the ventral shields are in 27 transverse rows, whilst 
a male has 24. 

Loc, S. E. Berar and CMnda, not common. A single specimen 
was also obtained in Udipur between Chhatisgarli and Chota-N%- 

5. Oabrita Jerdokx, B e d d o in g. 

Madras Monfclily Journal of Medical Science, January, 1870, p. 34. 

Major B e d d 0 m e obtained only a single specimen of this 
interesting form. I have been more fortunate, having found a small 
lizard abundant in several localities, which I have no doubt is that 
described, but which has the nasal shields different from those in 
0, LesclienmiUU, In my specimens the nostril is between tliree 
shields, one prse- and two post-nasals, the prrenasal large, articu- 
lating with the rostral, the opposite nasal and the praffrontal, one 
shield behind and below the nostril which joins the first labial 
and the anterior loreal, and one behind on the canthm rostralis 
which touches the anterior loreal and the prmfrontal. In every 
other detail, my specimens agree with Major Be cl dome’s de- 
scription.'^' 

^ Since writing tlie above, I Have beard from Major B e cl d o m e, to whom 
I sent a specimen, that it agrees exactly with big type. Major Bed do me 
also informs me that be proposes to make this species the type of a new genus 
Oahritopsis on account of the differences in the nasal plates. I prefer keeping 
0, Jerdoni in Cahrita^ as the distmotions scarcely appear sufficient to require 
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Tlie cliaraeters of tlie nasal plates are the same or very nearly 
the same as in the genus JEremias, But in that form there is a 
distinct collar of large scales beneath the throat, and this only 
represented by a small fold before each shoxilder in Cabrita. 

In some individuals of C, between the post- 

occipital plates appear to be obsolete as in Major B e d d o m e ’ s 
specimen. In others, however, perhaps of less matime age, the sutures 
can be distinctly traced between the tw'o pairs of raised lines. In 
some specimens the suture between the occipital jdates is obsolete. 
The central post-occipital is much broader than in CaUsmira Leschen- 
aultiiy being very little narrower than the lateral plates beside it. 
Bemoral j)ores 11 to 14, ventral shields in about 20 to 24 trans- 
verse rows. Sj^ecimens from the eastward, from Ohhatisgarh and 
the states west of Ohota-Nagpur, are darker and less rufous, with 
more black spots along the sides of the back, on the flanks, and on 
the chin than those from the neighboiuhood of Chanda, and the 
former are rather larger in size. The average length differs not 
more than half an inch, being about 4-|- to 5 inches, of which the 
tail is 3|-, measured from the anus. 

Zoc. Abundant on a range of rocky hills in S. E, Bei4r, just 
west of the Warda river near Chanda. Found more sparingly in 
parts of Chanda, Bliandara and Eaii^ur ; common in the sal forests of 
eastern Bilasx^ur, IJdi])ur andJashxnir andx)robably inChota-Nagpiir. 

The following is the character of the genus Cahrita as amended 
to comprise the additional species, and the synonoiny of the forms 
included, 

Cabeita, G- r a y. 

Ann. and Mag. Nat, Hist. 1838, Ser. I, Tol. I, p. 282* 

Syn, Calosaura D u m. et B i b., Erp. Gen. Y, p, 261. 

Nasal shields swollen, variable in number and distribution. No 
collar, a fold before each shoulder. Ej^elids x>resent, lower eyelid 
with a large transx)arent disk. Dorsal scales similar to lateral, all 
sharply keeled and arranged in oblique rows. Yentral scales 
4-sided, smooth, longitudinally arranged. Femoral pores. Toes 5-5, 
keeled beneath. Coloration brown, not grey. 

generic separation, and the three species C. Leschenanltiij C. hrunnea and 
C, Jercloni together form a well marked and natural genus. 
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1. Calrita Irunnea, G- r a y, A. and M. N. H.j I, p* 282. 

0. Lesclienaultiii Gray, Oat. Eept. Brifc. Miis, 18'i5, p. 43. — G ii n t Ii e r, 
Kept. Brit. IncL p. 71. 

Calosaum Leschenaulti% J er don, J. A. S. B. XXII, p. 476, — Proc. As. Soo. 
1870, p. 72. 

Zoo. Oavery valley in the Ooimhatoor and Salem districts, ( J e r- 
d 0 n, B e d d 0 m e). 

2. G. ZescJienauUiif (M., l&d.,y 

Lacerta Lesclienaitltii, M. Bd., Ann, Sci. Nat. XYI, pp. 80, S6, pL TI. %. 0. 

OalosoA^reb Leschenaiiltii, D n m. et B i b., Erp. Geii. Y, p. 261. 

Zoo. Coromandel, (Leschenault), S. E. Berar, Chancla and country 
between Bilaspur and Chota-Nagpiir, (W. T. B.). 

3. C. Jerdoni^ B e d d. 

Mad. Monthly Jour. Med. Sci., January, 1870, p. 34. 

Loc. Cavery valley (B e d d o m e.) S. E. Berar, Chanda and 
throughout the southern Central Provinces ; Chota-Nagpiir, (W. 

T. B.). 

The next lizard is a very interesting novelty, being an addition- 
al form of the naked-eyed lizards ( Ophio 2 )s) of which one species 
was described by Mr. B 1 y t h in the J ournal of the Society for 
1853, VoL xxii, p. 653, and two others have been recently named 
by Dr. J e r d o n (Proc. As. Soc. Beng., March, 1870, p. 71)7^' 
These Indian forms have been separated by Dr. J e r d o ii from 
true Opliiops as a new genus PseiidopJdojn^ on account of ditlerence.s 
in the characters of the nasal and post-nasal shields. In OpI/iopg 
proper, the nasal is between an upper and a lower nasal shield, 
with 2 post-nasals (D u m. et B i b.) or 3, according to G- r a y 
and G ii n t h e r. In Fsei&do 2 )Jmps^ the nostril is in the lander part 
of a nasal sliield, which is followed by two post-uasals. In tlie 
new form, the nostril is on the ridge of the snout between an up- 
per and lower plate as in but with one small, post-nasal 

which lies between the posterior margins of the two nasal shields, 

^ Dr, J erclon 1 o. mentions having obtained near Saugor another species 
of this group. Can it be that now described ? 
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and is only just separated from tlxe nostril. In otlier specimens oi' 
ill .allied speeiesj the nostril maj very x^ossibly be found to be at the 
point of junction of the three plates. 

After the details already given in the case of Cahrita^ I doubt 
much if these characters of the nasal shields are of generic import- 
ance. They appear to me to be at the most sectional or sub- 
generic characters. They are easily recognised, ho'wever, and are 
therefore convenient for classification. I am myself inclined to 
consider Psemlo'plmp^ as a sub-genus of O^Mops^ and the present 
form as an additional sub-genus. If, however, 
generic rank, the present may also be considered a distinct genus. 

Gymkops siibg. nov, 

Haris inter (hia scuta mfiata^ um superiorly altera infer lor iy 
mato tertio 2 -^^si^Hori ad narem fere aMingente, Palpelrce nullce, 

6. OpMops [Grymiiops] Microlepis, sp. nov. PL xv, Figs,. 1-5. 

0. seutis cerehralihus suhplanisy Jiaud rugatis, preefrontali unicOy posU 
frontalibus suturd sold disjunctisy scufo nullo mtervenientey occipiialihus 
parvis, gnart am partem postoccipitalium siiboegicantihusy suhmcntali'bm 
U'tringue 6 vel 7 ; sguamis dorsalihus niinatiSy carinatis ; preeanall um 
magnOy altero vix minor i ante earn ; caudd elongatdy antico mtbijuadratd, 
postiee rotimdiddy attenuatd, coiporem lon<jitudme magis tpuam duplo 
xxeedcnte ; dorso medio griseOy ventre alhidoy later ilus macidatls, lined 

ulhidd utrlmpiie ah superciliis a(l lurnlnun decurrentey macuhs fuscis supra 
ei infra marginatay alia infer lor I infra oculuni orleuie, vix A hiinierum 
disthguenday fasciatis. 

Head of moderate ieugtii, muzzle depressed, rounded, Hostrai 
shield large, running back below the nostril so that the lower 
nasal shield rests partly on the rostral, partly on the first lablaL 
Ail tlio throe nasal shields swoUaii, the two upper nasals ineedng 
^ with a sliort suture behind the r«;>stral. Post nasal small, on the 
can thus rostral is y semi elliptic, the rounded margin directed ibrwax^ds 
and only just separated from the nostril ; this sliield is s<-‘parated 
from the upper labials by the lower nasal, and abuts behind part- 
ly against the pricfrontal, partly against the anterior loroal. Pric- 
freiital hexagonal, single, concave in the centre. roslfiH)ulais oa.(.*h 
about equal in size to the pnefrontal meeting in a rather long sii- 
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tiire, without any intermediate shield. Yertieal elongate with a 
longitudihal groove in the middle for the- anterior half of its length, 
sides concave, posterior margin forming a salient angle. The two 
large supra -orbitals have a row of gi’anules on their exterior mar- 
gins, a small shield in front and one or two behind them. Oceipi- 
tals small, each little more than a quarter the size of a post occipital, 
Postoccipitals irregularly pentagonal with small shields between 
them, hinder edges straight, rather oblique. 

Loreals two,* the upper parts of both bent over to form the can- 
thus rostraliSj the anterior about half the size of the posterior, the 
latter in the specimen broken u^) below on each side into small 
shields. Temples covered with small inflated subcarinate scales 
with 3 or 4 small shields along the upper margin. Ear opening 
much higher than broad, one enlarged scale in front of the upper 
portion. Upper labials about 8, the 5th from the front much en- 
larged and below the orbit, lower labials 7 or 8. Mental shield 
large, chin shields in 6^' (? 7) pairs the first two (3) pairs meeting. 

The fore leg laid back extends to the thigh, laid forward it reach- 
es to the end of the snout, the hind toe comes just beyond the earf 
The first three toes on the fore foot are graduated, the 4th is very 
little longer than the 3rd, the 5th about equal in length to the 
2nd. All the toes are keeled and denticulate beneath, but not 
at the sides. In the hind foot, the first four toes increase regularly 
in length, the 5th is about as long as the 3rd. 

There is a well marked fold in front of each shoulder, not verti- 
cal, but inclined obliquely upwards and backwards, with very small 
scales behind it and in front of the shoulder. There is no eo'iiar 
beneath the throat. Seales of the belly rliomboidal, in six rows, 
the four centre rows about equal in size, the lateral ones rather 
smaller. Dorsal scales strongly keeled, very small, much smaller 
than in Cahrita LesclmiauUii^ and not oblique as in that species, ar- » 
ranged in transverse rows ; there being about 50 in each row. 
Scales of the tail much larger than those of the back, all strongly 
keeled. Two large ifiates in front of the anus, one before the other, 
the hinder being the largest. Eemoral pores 14 on each side. 

^ In the only specimen obtained there are six chin shiekls on one side, seven 

the other. 
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Tail ratter more tlian tAviee tte length, of the head and body, 


measured from the nose to the anus. 

The dimensions of the specimen obtained are : 

in. “ 

Whole length, 7.2 

Length of head from end of nose to hinder margin 

of postoecipitals, 0.55 

„ from end of nose to ear, 0.55 

Breadth of head at superciliary ridge, • 0.25 

Length of head and body from nose to anus, 2.1 

do. of tail from anus, ..................... . 6.1 

do. of fore leg and foot to point of finger, .... 0.9 

do. of longest finger, 0.3 

do. of hind leg and foot, 1.5 

do. of longest toe, ........................ 0.55 

In colour, the head above and the middle of the back are grey. 


marked ioAvards the sides Avith dusky broAvn, especially on the 
margin of tAVO narroAV Avhite lines, one running backAvards from 
the hinder part of each superciliary ridge to the insertion of the tail, 
Avhere it becomes lost in a broader pale reddish band. These bands 
a little Avay doA^n the tail unite above and all the upper part of the 
tail becomes reddish. The sides of the head, body and tail are 
spotted Afith dusky, the spots on the head and body being fevrer 
beloAV, and another Avhite line less Avell marked than the upper one 
runs from beloAV the eye just above the shoulder, becoming much 
less distinct behind ; beloAV this, in life, there are on the sides a 
feAV green spots mixed Avith dusky specks Avhioh fade in spirit. 
LoAver parts Avhite. 

Loc. But a solitary specimen of this curious Lizard Avas found 
at Korba in Bilaspdr, the eastern part of the Ohhatisgarh divi- 
sion, Central Provinces. 

Opkiojos mierolejns maj be distinguished from 0. Jerioni by the 
tlifferenoes in the nasal plates, by the head shields being flat and 
not ribbed, by the post-fi-ontals having no intermediate shield, by 
the smaller oecipitals, and by the narroAV shields betAveen the post- 
oocipitals, Avhereas in 0. Jerioni, the intermediate plate is half the 
breadtli of a post-occipital. 
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Otlier diSereiices are the much smaller scales, the more numer- 
ous chin shields, the x>roportionally longer limbs and much longer- 
tail, and the more numerous femoral jeores* In 0. Jerdoni^ the length 
from the nose to the anus is 1.65 inch, of the tail from the anus 
2.4. In 0. microhpis, as before, the head and body measure 2.1, 
tail 5.1 inches. 

Of the two new s^iecies of Psetiiophiops^ described by Dr. J e r- 
d 0 n, only a few characters have been given, but these shew other 
differences from 0. miorolqns^ besides those of the nasal x>lates, 
w^hich are similar, it may be j)resumed, to those of 0. Jerthni. In 
PseiidopJmps TheolaUi there is a shield intercalated between the 
posterior frontals, and the x>i’f>poi’tions of ]x>dy to tail are 5 to 7. 
P. Beddomei has two anterior frontals, and the head still shorter 
and more triangular than in Jerdonu The reverse of the latter is 
the case in the present species. 

7. Euprepes innotatus, sp. nov. PL xvi, Pig. 0. 

P. parous^ figiird eoloregm E. macularii aimilis, dorsa olimcm, la-- 
Urihus piirpiirascenti-hrwineis^ ventre fl.avo, (vel alho P), linea albescent i 
utringne superoiUari postice et antice prodiictdj alia inferiori breviori 
ah aure ad Immenm deourrente ; palpehrd inferiori media iranshmente, 
Uneis mprmis hand notatd ; squmnis m 32 seriebus hngitiulinalihmy 
doTsalihisquinqiieoarinath, 

I am indebted to Dr. A'n d e r s o n for calling my attention to 
this S23ecies, which I had overlooked amongst several sj)eeimons of 
JJ. macalarmSy B 1 y t h. I have unfortunately but a single examx>le, 
it differs, however, so much from the two Indian Eiqrrqm^ with 
transparent lower eyelids, x>revioiisly described, viz,^ JS. trilineatus^ 
Gray and Beddomei^ J e r d o n, that I see no resource but to 
consider it new. ' 

Peso. A pair of small suj)ranasal shields ; the single x>rmfrontal 
touches the rostral, but is just sepai^ated from the vertical by the 
post-frontals."^ Opening of the ear not very small, with two or three 
minute denticles in ffont. Lower eyelid with a triui^naront disk. 
Beales in 32 longitudinal series and in 32 transverse rt>ws botwoen 
the axils : dorsal scales with 5 (here and there with 4 or even 3) 

^ This is not a character of much iniportaneo, and I find it varies much, in 
other species, in dilierent individuals. 
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well marked equidistant keols. Prasanal scales not enlarged, sub 
eaudals broader beliiiid but not near tbe anus. 

Colour olivaceous above, sides purplisli brown, under parts yeP 
low wben alive witli a rod band from tbe tliigli to tlie sbouMer ; 
these colours disappear in spirits, and are doubtless only seasonal. 
A few black sj)ots on tbe back and upper parts of tbe tail. A wbi- 
tisli line on eaeb side from tbe nostril along tbe superciliary ridge 
and extending about baK way down tbe back, anotber, very ill 
marked, from tbe tympanum to tbe sboulder, a few fine wbite spots 
are scattered over tbe skies of tbe neck. 

In tbe only specimen procured tbe tail is imj)orfect. Tbe body 
measures 2,25 inebes from tbe nose to tbe anus, fore limb to end 
of toes 0.7, bind limb 0.9, 4tb toe of bind foot 0.3, 3rd of do. 0.22 
iiicb. 

This species is distinguisbed from M. trilmeatus by having fiv© 
(sometimes four) instead of six or seven keels on the dorsal scales, 
and by tbe very different coloration without any trace of the cen- 
tral dorsal line. Tbe same characters apparently separate it from 
E. Beidomei^ J e r d o n, Proc. A. S. B., 1870, p. 73, tbe scales of 
w^bicb, however, are not described, but tbe coloration is even more 
diverse than that of E. trilineatm. Prom all other Indian forms 
tbe present is well distinguisbed by its transparent lower eyebd. 

I < Zoc. Pern Ganga valley, S. E. Berar. 

It is well worthy of note that the species oiEupre^es with a trans- 
parent lower eyelid apx^oar restricted in South-Eastern Asia to what 
I have called tbe Indian province proper. None are known from 
Malabar, Eastern Bengal or tbe Indo-Cbiuese countries (except 
one species of a very peculiar type from Borneo), nor even from 
tbe Beng^ sub-division of tbe Indian province. One species, JA 
Betersii^ Stein d., has been found in Thibet. This is precisely what 
» might have been expected, tbe form being principally African. 

8. EmiEi'Es [Tiliqua] caeixattjs, (S c b n e i d e r). 

Eupreprii rvfiscens, (S b aw). G u n t b e r Popt. Brit. India, 
p. 79. E. Seine, I) ii m, et B i b r. Er|)et. Gen. V. p. 692. Tilitjua 
rufeseens, G r a y, Cat. Liz. Brit Mus. p. 109. Eujjrepes carinatuB, 
(Sc hue id.), Peters, Moiiatbsbericbto Berk Akad. 1861, p. 50. 
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All mj specimens from Ciianda, Raipiir and Oliota-Hagpur differ 
so mneli from G ii n t Ii e r ’ s descrij^tion, tliat until I liad an op- 
portunity of comparing tliem, I sxipposed tlaem to be eitlier a yarie- 
ty of Tilkim irwiUata^ G r a y, or else a new species. Tlie most 
marked peculiarity of all tlie specimens I liave collected is tlie exis- 
tence of five keels on tlie dorsal and lateral scales instead of tliree, 
the usual number in E. omrinadm. Gceasionally the two outer keels 
are more or less obsolete on part of the back and sides, but in most 
specimens there are five well marked keels throughout. Specimens 
from Bengal and the eountries to the eastward have only three 
keels in general, but careful examination usually show's the pre- 
sence of the two others more or less imperfectly developed on a few 
scales, usually on those of the loins. 

D u m e r i 1 and B i b r o n notice this, but they are in error 
in supposing, p. 694, that tlie young has sometimes seven but 
more frequently five keels,’’ and they have evidently confounded 
E. macnlarius^ B 1 y t h or else E. muUicarinatus^ K u h 1, with the 
young of E. carinatus, as did also Cantor, {vide T h e o b. Cat. 
Eept. p. 24, J. A. S. B., Part II, 1868). I obtained several young 
specimens which I take to belong to the latter, of various sizes up 
to about 5 inches in length. All have three keels only.'‘* 

I cannot attach much importance to the form of the anterior head 
shields. In some specimens the proefrontal touches tlie vertical, in 
others it is widely separated. 

In coloration, siiecimens of EiiprefeB earinatus from localities as 
distant from each other as )S. E. Berar and Chota Hag-pur agree 
perfectly, but they differ somewhat from ail described varieties, 
though approaching G ii n t h e r’s var. a and D u m. ot B i- 
b r 0 n ’ s var. A. The following description is taken frgni a fresli 
specimen. 

Back olive, the 2 :)ostenor edges of the scales darker in some spo- ^ 
eimens ; superciliary stripe white, continued as a well marked white 
band down the sides of the back to the insertion of the ttiil and 
continued as a pale but not white band on the tail for about one-third 
of its length ; beneath the narrow white baud is a broad ehosniit one 

If not the young of E, cafimfus, these belong to an niulescrihed species, " 
but all my specimens appear to bo immature. 
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including the eye and the upper part of the ear, and extending 
haelnFards as far as the thigh ; lower part of tlie sides of the head 
including the upper labials white, as are sometimes all the lower 
parts, but they are more frequently golden yellow, in some cases 
with a blotchy scarlet band, extending from the shoulder to the 
thigh, below the chesnut portion of the sides, a whitish line 
interyening between the two colours. These red patches I believe 
to be seasonal, and so is perha]3s, to some extent, the golden yel- 
low of the under surface, which varies also in extent. These red 
and yellow colours fade in Si>irit. 

In the specimens which I suppose to be young, the back has a 
coppery tinge only seen in fresh specimens. Nearly all, both j-oung 
and adult, have 32 rows of scales round the body, a few sx^ecimens 
having 30 or 31. The largest sxrecimen obtained by me measures 
10.5 inches, of which the tail is 6.5. This is decidedly smaller than 
specimens from Lower Bengal and the Burmese countries. 

‘Whether the form inliabiting the Indian Peninsula deserves se- 
paration from the Bengal and Burmese sx^ecies I am not certain, 
but I think the difference in the develoxrment of the keels on the 
scales, and in the coloration, eastern sxreeimens being almost uni- 
form, shew the two to be well marked races. 

ZoG, Euprepes carinatus I found, although not very common, 
throughout the country traversed, in S. E. Berar, Chanda, 
Bhandara, Eaipur and Bilasx^dr in the Central Provinces and in the 
country west of Ohota-Nagx^dr. I did not observe it in the sal 
forests of the latter region, it is usually seen in thin tree jungle 
with underwood, or amongst bushes. 

E. triviitata, Dr. J e r d o n informs me, occurs at Nagx^iir. j 
did not meet with it to the southward or eastward. The sx)eci- 
men in the Museum at Calcutta differs not only, as x^ointed out by 
T h e 0 b a 1 d, in having five keels on the scales throughout, but 
also in those keels being stouter, more regular and more ecxually 
developed than in carinatns^ in the very different coloration, three 
broad white bands with distinct edges dowm the back, and in the 
number of scales, there being 36 longitudinal row's round the 
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9. E. [Tiliqua] maoulahius, B 1 y t ii, var. 

E. macular ins B i y t li, J. A. S. B., 1853, ToL XXII, p, 652 « 
Tiliqiub nmUicarinata^ J e r d o ii, J. A. S. B., 1853, VoL XXII, 
p. 479, note. — T Ii e o b a 1 d, Oat, Eept. Miis. As, Soc. Bengal, 
p. 24, in J. A. S. B. for 1868, appendix, ^artim, 

I obtained a considerable number of specimens of a scink wliicli 
I have very little hesitation in referring to the above species. It 
agrees admirably in every character exceii^t the number of keels on 
the scales, which appears to me somewhat varialde in both instances. 
The coloration is identical. I shall j^roceed first to give a detailed 
description, and then to point out why I do not think this species 
can be identified with Berncus muUicarimtus of K u h 1, as has been 
proposed by Mr. Theobald. 

Eesc. General form less stout than in E. car mat us. Lower eye- 
lid scaley. A pair of supranasal shields j the single prmfrontal 
meets both the rostral and the vertical, and often forms a rather 
broad suture, with the first especially ; post-occipitais generally 
rather short longitudinally, and often ribbed posteriorly ; behind 
them, as in E. carmatus, are two 4 >lates of small longitudinal ex- 
tent, but nearly equal in breadth to the post-oecipitals, and with 
many keels, usually about nine, upon them. Opening of the ear 
rather small, slightly granulate in front and below. The fifth up- 
per labial usually longer than the others, but this character is far 
from constant, and apx^ears rarely so well marked as in E. carinatm. 
Scales in 28 longitudinal rows, rarely in 27, 29 or 30, and in 20 to 
24, generally 22, transverse rows between the axils, those of the 
back with from five to seven keels each, the prevailing niuiiber be- 
ing five. No enlarged prmanal or subeaudal scales, except (in the 
latter only) when the tail has been renewed. 

The coloration is nearly as described by B I y t h. Upper parts 
bronze, the hinder part of the back and the anterior portion t>f the 
tail usually but not always with a fe^v irregular black sjKjts varying 
much, both in number and character, in difierent individuals, and 
occasionally forming interrupted lines on the tail. Sides darker 
than the back, especially above, and more or less spotted with 
white, the sides of the tail near the base with alternating longitud- 
inal broken lines of dusky and whitish ; hinder parts whitish, or 
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sometimes, in fresh sx^ecimens, yellow, with a red band along the 
lower x>art of the side. These red and yelloAV colours were only 
observed ill sx)ring. Length 4.5 to 5.5 inches. A large specimen 
measures 5.7 : in this the tail from the anus is 3.6, forelimb and 
toes 0.55, hind limb and toes 0.8, longest toe (4th) of hind foot 0.3, 
next longest (3rd) 0.23 inch. 

Mr. B 1 y t h / s original specimen was supposed to be from Eang- 
piir. It is doubtless the same to which Lr. J e r d o n had ah 
Iiided in the same volume of the Society’s Journal (Yol, XXII, 
X). 479, note). Of the four sxiecimens mentioned under this name by 
Mr. Theobald in his Catalogue of the Ee|>tiles. in the Society’s 
Museum, p. 24, three probably belong to a different s^ieeies, the 
coloration not agreeing with Mr. B 1 y t h’s description. The 4tli 
specimen which is in very poor condition is evidently Mr, B 1 y t h ’ s 
tyjie.'^V It is rather stouter than my specimens from Central India, 
and the tail and limbs are a little shorter in projiortion, whilst the 
dorsal scales are very generally seven-keeled tliroughout, a few 
scales only having but five or six keels. In the characters of the 
head scales, and in the coloration, I see no distinction, and the num- 
ber of scales round the body is the same, viz. 28. The Indian Mu- 
seum has recently received other sj)ecimens from Assam and Ca- 
char, which closely resemble Mr. B 1 y t h ’ s type s|)eeimen. It is 
thus evident that there is a slight distinction between the Assam 
species and that inhabiting Eastern Central India, the difference 
being similar to that found in H. oarmatim. It may be briefiy ex- 
pressed by saying that Assamese sx>ecimens have seven keels on tlie 
dorsal scales as a rule, five as an exce|)tion, whilst in specimens 
ft’om Chhatisgarh and Udipiir five keels are the rule, seven the ex- 
ception, and that the latter form is rather more slender with longer 
tail and limbs. I have unfortunately no s]>ecimens from Pegu for 
comparison ; so I cannot teH if Mr. Theobald’s Tlliqim rmlti- 
earinata, Jour. Linn. See. 1868, YoL X, p. 26, be the same or not. 
Mr. Theobald has examined my specimens and is disposed 
to consider them distinct. 

^ I am indebted to Dr. John Anderson for pointing tins out to me 5 
the specimen was in such poor condition, that I did not myself remove it from 
the bottle, and having satisfied myself that the other three specimens could 
not have been the types, I rather hastily concluded that the original of Mr. 
B 1 y t h ’ s description had been lost. 
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Unfortunately K u li T s Beitrage is not j>rocnrable in Caleuttaj 
and I have not access, therefore, to the original description of Bcincus 
muUicarimkis, The characters of the British Museum sj)eciinens 
from the Phillippines, as given by G r a y in the Catalogue of the 
specimens of Lizards, 1845, p, 109, she-w totally different coloration 
from E, maouhrms^ an important character where the ornamenta- 
tion is so constant as it appears to be in the Indian species ; the 
head shields are said to be rather rugose, the scales large, ovate, 
and transverse. These are not the characters of E, macularms, 
which has smooth head plates, and hexagonal scales about eq^ually 
broad and long. 

From E. carimtus this species may be distinguished by the more 
numerous keels and the coloration, by its much smaller size and 
narrower form. 

Loc. Not rare in the Eastern part of Chanda and in Bhandara. 
Extremely abundant (far more so than jS’. throughout 

the sal forests in Bilaspur, Udipiir and Jashpur west of Chota-Nag- 

10. E. (TilicLua) septemlineatus, s-g, nov, PI. xvi, Figs. 7-8. 

E, parvus, E. carinato minor, supra et ad latera 

nigrescente Irimneus, alhido longitudinaliter 7-lmeatus, ventre alhido^ 
sguamis tricarinatis in 30 serielm hngitudinalibus, palpebra infer iori 
striis impressis signata, 

Besc, Form moderately slender. A pair of supranasals. The sin- 
gle prmfrontal is just separated from the rostral, and more broadly 
from the vertical ; fifth upper labial elongate. Lower eyelid with 
faint lines on it throughout and with no transparent disk. Ear open- 
ing small, with two or three well marked denticles in front. Scales 
three keeled, in 30 longitudinal rows, and about 28 transverse l:)e- 
tween the axils, prseanal and suhcaudai scales not enlarged. Co- 
lour brownish black above with seven equidistant narrow white 
longitudinal stripes, three on the back and two on each side, the 
upper of the latter arising from the supercilia, the lower from tlie 
upper labials. These bands are only lost on the tail down which 
some of them extend. Plates on the top of the head dark in the 
centre with pale margins, , limbs dark above, the hind legs with 
white spots : lower parts white. 
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Lengtli nearly 4 inclies/^' tail from anus 2.1 ; fore limb to end 
of toe 0.43 ; Mnd limb to do, 0.65 | third toe of hind foot f the 
length of the fourth. 

Loo. A single specimen only found on a stony ploughed field 
amongst thin Jungle in the Pem Ganga valley, S. E, Berar. 

11. Biopa HAEBmoKn, Gray. 

Scarce in the southern part of the central provinces. I have not 
met with a Riopa in S. E. Berar or Chanda. 

My largest specimen measures 4.2 inches, of which the tail from 
the anus is exactly 2. Scales in 26 longitudinal rows in two large 
female specimens, and in 25 in two smaller ones (males ?). One of 
the former contains four eggs. 

Zoc. Korba in Bflaspdr. 

12. Eiopa albopxtnctata, Gray. 

Only found in the same neigbourhood as the last, and scarce. 
The country where alone I obtained specimens was just where the 
range of the sdl tree was entered from the westward. 

In five specimens procured, three have 28 and two have 26 scales 
round the body ; transverse series between the axils of the fore 
and hind limbs 45 to 48. My largest specimen measures 4.4 in., 
of which the tail is 2.5. 

Loc. Korba in Bilaspdr ; Udipdr. 

13. BuEHiDACTYLirs MACiriiATTJS ? D u m. and Bib. 

The larger tubercles often vary greatly in the extent to which 
they are angulate in the same individual ; in parts of the body they 
are often sharply trihedral, in other places, especially on the hinder, 
part of the head, the sides of the body and the upper parts of the 
Hmbs, hemispherical. In different specimens, I find the upper la- 
bials vary from eight to eleven, the former being the common num- 
ber about Chanda. The lower labials are if anything even more 
variable. The rows of scales across the abdomen are in some spe- 
cimens only 34 or 35, usually there are about 40. 

^ The apecinieii is imperfect, the tail having been broken when captured and 
since lost, but the measurement was taken at the time of capture. 


362 


Me^iUia and Amphibia from Central India. 

I cannot help doubting whether the type of D u ni e r i 1 and 
B i b r 0 n ’ s species, 241 mm* (above 9|- inches) long, is really ideii« 
tieal with the Indian Gecko. J e r d o n has noted this distinction 
also in his Oatj^ogue ; J. A. S. B., XXII; p. 467. Out of a consi- 
derable number of specimens, I have none exceeding 41 inches in 
length. Blit the synonymy and classification of the Her/iidactyli of 
India and the neighbouring countries is still far from clear. 

Loc, Bound everywhere under stones and on trees. Yery common 
about Chanda ; I obtained specimens also in Eaipur and to the east- 
ward. It is common in Calcutta houses, the tubercles being a 
trifie smaller and blunter than in Central Indian examples. 

14. Hemidactylus gracilis, sp, nov, PL xvi, Figs. 4-6. 

S. aflnis H. reticulate, Bedd,, gracilis, corpore panmi depresso ; 
cauda rotimdata, elongata, sine spmis vel UibeTCuUs mcgorihus ; dor so 
granulate, tubermlis major ihmsiMriliedr is elongatis ornaio ; por is femo- 
ralibus nulUs, ingwinalilm 6 ; griseus, macuUs et limis fimis superne, 
utrinque, et sospissme suhtus fasciatu^s. 

Form slender, much less depressed than usual in the genus, back 
granular with many elongate subtrihechal tubercles, all of ecpiai 
size and smaller than the ear opening, and arranged in distinct 
longitudinal rows, the two central rows being the best marked. Tail 
round, but shghtly depressed at the base, and not at all farther 
back, tapering, without any enlarged or spinose tubercles whatever, 
this being clearly, I think, not due to reproduction, as it is constant 
in four specimens, three of \Yhieh have perfectly -well developed 
tails : subcaudai scales hexagonal, broad. The scales of tlie top and 
sides of the tail simply subimbricate, not in rings. Toes elongate, 
not webbed, the plates beneath them narrow and undivided at the 
base, broader and double towards the tips. Upper labials usiiaily 
9 ,* lower 6 to 7, generally 7 ; the hinder o labials small. 
The rows of scales across the belly are about 24 in number, 
hut they pass so gradually into the granular scales of tlie >sides in 
most specimens, that it is very difficult to count them. Ear opening 
small, pupil of eye vertically oval, nearly as broad as higli in some 
eases, edges deeply waved. No femoral i)ores, 6 prmanal in a 
curved or angulate line with the convexity directed forward. Colo- 
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ration dirty grey^ wliitish beneatli, bead and back elegantly mark- 
ed ■with black spots, often siibquadrangular, wbicli form bands, 
especially clown tke sides of the back, A pale line runs from the 
nostril down eacli side of tke back and along part of the tail, be- 
low this the sides are marked with longitudinal dark lines, broader 
aboYe than below, and in some specimens there are narrow rather 
faint dusky lines along the belly ; tail more or less longitudinally 
striped throughout. Length 3 inches ; of which the tail is If. , 

This species has a smooth tail like KemidacUjlns {Lemrus) Berd- 
morei^ B 1 y t h, and two allied species, described by Theobald, 
but in those forms there are no enlarged tubercles on the back, and 
they are of the usual broad depressed shape, not slender like U, 
gracilis. 

Log, I only obtained four si^ecimens of this new form, two from 
S. E. Berar and two from near E-aipiir. 

15. Homidactylus marmoratus, sp. nov. PL xvi, Figs. 1-3. 

S, robustus^ dorso mimite granulato,^ luteribus serie uniod longiUidi- 
nail ttibercidorwn distantkm ornatis^ cauda depressa an- 

mdata^ tuhercidis elongatis sguamceformihios utringue duohis vel trihos 
ad latera annulorum smgidorwn armata^ seufis sulca^tdalihm magnis^ 
poris femoralihus iitringne circa 12, mtervallo prmanali lato disjunctis^ 
digitis omnibus ungicibics prceditis : superne griseus^ fusco-marmoratus, 
suit us albescens. Long, circa B. 3, coiporis 1.85, caudm nuper Tcnodatcc 
1.5 mic. 

Habit stout as in K. mmidatus. Back uniformly granular, 
sides with one siib-clistant series of very small flat tubercles from 
thigh to shoulder; and a few others irregularly scattered about the 
loins, ah very inconspicuous. Tail depressed, distinctly ringed, each 
ring with one large scale shaped tubercle behind at each side of 
the base, and one or two others, rather smaher, above, but none on 
the top. Subeaiidal scales very broad. Femoral p>ores 12 on 
each side, separated by a broad space in front of the anus. Scales 
of the abdomen in about 38 rows. Upper laliials 11-12, 
lower 7-8. Two x^airs of enlarged chin sliields, the first irregularly 
X)entagonal and truncated behind, the hinder i^air much smaller. Ear 
opening ratlior large. Pupil narrow, vortictil edges deexfly waved. 
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Fingers witli broad divided plates below, and all provided with 
distinct well developed claws. Grey above, marbled witli dusky, a 
dusky band running from behind tbe eye to tlie shoulder , 

This is a fifth species found in India or Ceylon of the group to 

Memidactylm belongs, eharacterized by the absence of 

enlarged tubercles on the back. They may be differentiated as 
follows : — 

I, Enlarged chin shields present. 

a. Claw on thumb minute or wanting. 

Femoral pores numerous in a continuous row. 

1 . Semkhctylus suUmis^ Gray. 

Femoral iiores 6 or 7 on each side, interrupted in front 
of the anus. Tail with scale like tubercles at the side. 

2. JI, Cootmiy D. and B. 

h Thumb claw well developed. 

Eows of scales across belly about 45. 

3. JT. Kelaartii^ T h e o b a 1 d, Cat. Eept. J. A, S. B., 1868, 
Pt. n., p. 29. 

Eows of scales about 38. 

4. FT. marmorakiSj sp. nov. 

II. No enlarged chin shields. 

5. JBT. aurantiacus, B e d d, 

M, Kelaartii^ Theobald, which is very near the present 
species, is also distinguished by its more numerous femoral pores, 
but this is not so good a character as that of the scales on the 
belly. It is a very much larger form, measuring 5*2 inches of 
which the tail is 2*5. From the shape of my sj)ecimen, I have no 
doubt of its being adult.^' 

Log, Only a single specimen of FT. marmoratns was obtained in 
8. E. Berar, near Chanda. It was found in my tent. 

^ 16. Calotes veesicoloe, Baud. 

This lizard appears to me far less abundant in the portions of 
Central India which I have traversed than it is in Bengal or 
Madras. Although a tree lizard, it is by no means (-.ommon in 

* K BelUiy Gray, Cat. Liz Brit. Mus. p. 155, of unknown locality, is close« 
ly allied, but appears to have a more spiuoso tail, and different iy shaped chin 
shields from the present species. 
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fore.st, it appears to keep miioli to tliin biisli, and frequently to 
liaimt rocky places. 

The variety common about Chanda and S. E. Berar has a yellow 
band down each side of the back, which disappears in large speci- 
mens. 

17. SiTAKA PoTOICEEIAlS^A, G U V. 

8. minor y Q- ii n t h e r, Eept. Brit. Ind. p. 135. — Stein- 
d a c h n e r, Eeise der Hovara, ZooL TheiL, Eeptiiia, p. 26. 

Although it is possible that there are two distinguishable forms 
of Sitana in India, one much larger than the other, I doubt 
greatly whether the proportions of the legs, which have been 
mainly depended upon by Gr ii n t h e r, when pointing out the 
differences, are sufficiently constant to enable them to be used as 
specific characters. If they really be so, I should have to describe 
two new species, as I have obtained two forms, both of which 
differ somewhat in the proportions of their limbs from the two 
species discriminated in Giinther’s Eeptiles of British India. 
If they are not, and I shall give some measurements which wnll 
shew a considerable amount of variation, then the only difficulty 
in identifying the smaller Southern form with 8. Fond>ieeriana^ 
Cuv., disappears. As the lizard abounds in Southern India, it is 
far more probable that Cuvier’s specimens were obtained 
from the neighboui'hood of Pondicherry than that they were cap- 
tured in the Northern Deccan,"^' whilst D ii m e r i 1 and B i b r o n 
had palpably, I think, specimens both from the North and the 
South, and their descrij)tion is very probably taken from a 
Northern individual,']’ 

Gr ii n t h e r describes Ms 81 minor as having the forelimb 
extending beyond the vent if laid backwards, the hind limb to or 
beyond the extremity of the snout, if laid forwards j the lower 
thigh, he adds, is considerably shorter than the foot, the length of 
which is more than the distance between the shoulder and hip 
joints. Now I have collected between 30 and 40 sx:>ecimens 

^ I have not access to Cuvier’s original description. 

t The figure in Jacquemont, Yoy. dans T Inde, Atlas, pi. 10, is that of the 
Northern variety, and I) n m e r i 1 and B i b r o n mention J'acqueinoiit’s speci- 
mens amongst those in the Paris Museum. 
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from S. E. Berai% Cliaucla and tliroiiglioiit tlie country extending 
thence to Cliota-Niigpiir, and although ail of them, I believe with- 
out exception, have the hind limb siijOdeiently long to extend to the 
end of the snout, or beyond it, the latter being more common, the 
fore limb very rarely extends to the vent ; out of the whole number, 
I can find oifiy one specimen in which the fore foot laid hack 
extends beyond the vent. I have not a single speeiiueii exceeding 
7 inches in length, and the majority are under 6. Precisely 
in accordance too with J e r d o n ’ s account J. A. S. B., XXII, 
p. 473, I find the dewlap-iike gular appendage comparatiwdy 
slightly developed, never much exceeding Iialf an incli in length, 
and in only one specimen is it tricolored j in general, even in Hay, 
it was scarcely distinct in colour fcom the remainder of tlie throat ; 
but the male had always, late in the season, an indigo stripe from 
the chin to the front end of the pouch. Specimens of the huger 
form which I have seen in previous years usually had the pouch 
full}^ coloured in April. 

I find that specimens in the Indian Museuin from Ceylon agroo 
with those collected by myself in every character, they Iiave tlio 
same leg proportions, and they also resemble mine in some pecu- 
liarities of the scales to which G \i n t h e r does not refer in hi>s 
description. About eight to ten rows of scales in the centre of the 
back are much larger than the scales of the sides, but a few large 
scales, the number varying greatly, are usually interspersed amongst 
the latter, f A few large, strongly keeled, almost spinous scales 
are also distributed over the occijput. Specimens occur, however, 
without these enlarged scales. 

The following measurements of my own specimens and of two 
from Ceylon in the Museum will serve to shew tlie proportions of 
difierent parts of tlie hind legs and of the body. TIio tliree speci- 
mens from S. E. Berar were cai>tured in the same spot. The dimen- 
sions are in inches. 

^ It perliaps becomes larger, later in the year, in the breeding season, 

t Tlie larger size of the dorsal scales appears to be sliewa in tl tl n t li c r ’’ s 
figure. 
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hoc. 

Whole length. 

Lower thigh. 

Hind foot. 

Thigh to 
shoulder. 

1 S. E. Berar, . . 

6-7 

0*6 

0-75 

0-8 

2 ditto, .... 

5*8 

0*5 

0*7 

0*7 

3 ditto, .... 

5*0 

0*5 

0*7 

0*55 

4 Baipur, . .... 

6*25 

0*65 

0'8 

0*75 

5 Ceylon, .... 

7*5 

0*75 

0*95 

1*95 

6 ditto, 

5*0 

0*6 

0*8 

0*85 


It will be seen that whereas the i")roportion between the lower 
thigh and the foot is nearly constant, that between the limbs and 
the body varies greatly. 

Sit ana Fondiceriana is found in ojjeii country, amongst bush 
Jungle, and in forest, but is perhax^s most commonly seen in thin 
tree jungle. I not iinfrequontly met with it even in the great sal 
fShorea robmta) forests between BilasjDur and Oliota-Nagpiir. It 
is purely a ground lizard, as has already been shewn by J e r d o n. 
It is very abundant, being perhaps the most generally spread of all 
lizards inhabiting the Indian peninsula, and I have seen thousands, 
but I never yet observed one on a tree in the position depicted in 
G ii n t h e r ’ s Eeptiles of British India, PL XIY, fig. A. It is 
fj[uite as great a mistake to represent Bit ana in this position, or 
indeed upon a tree at aU, as it would be to draw a a 

plover or a hare in the same position, and Dr. G ii n t h e r might 
have avoided this mistake by attending to Dr. J e r d o n ^ s de- 
scription of the animaFs habits. 

Loc, As already mentioned Sitam Fondieeriana abounds in 8. 
33. Berar, throughout the southern part of the Central provinces 
in the districts of Chanda, Bhandara, Baipiir and Bihispdr, and 
in the country west of Chota-N^gpiir. 

18. giTANA Decoaa^ejvSIs, J 0 r d o n. 

8. Fondieeriana, Giinth'e r, Bept. Brit. Ind. p. 185; Diim. et 
B i b r o 11 , IV, p. 437, partira. 

I did not obtain any specimens of this large form during the 
past season, but I find some amongst my former collectionKS Iroin 
Nagpiir and Chanda, and I believe one of these at least was from 
near Chanda, ’s\’lioro it probably meets the range of tJic smaller 
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race. These specimens shew precisely the same pro|)ortions of tlie 
limbs as I find usual in the smaller race, the hind foot laid for- 
ward extends just beyond the snout, while the fore limb laid back 
does not reach, or, at the most, just reaches the vent* The dorsal 
scales are enlarged, but there is an absence of enlarged scales on 
the sides, and although one or two occur on the occiput, they are 
much less distinct and less numerous. The gular pouch is well 
developed, being inches long at its union with the throat 
and head, or nearly three times as long as in the smaller race, but 
as I have previously stated, I am not sure that I have a specimen 
of the latter with a fuUy developed pouch. The following are the 
dimensions of the three larger specimens. 



Whole length. 

Lower thigh. 

Hind foot. 

Thigh to 
shoulder. 

1 

8*25 

0 9 

1*2 

1*25 

2 

7*25 

0*8 

1-15 

0*9 

a 

imperfect 

0-9 

D22 

1*1 


The weight of the body must be far more than double that of 
the smaller specimens. 

There is evidently very little difference between these forms of 
Sitana except size, as will be seen from the preceding details. I 
have obtained specimens of both races which, agreeing with each 
other, differ from both the forms described by G li n t Ii e r in the 
length of the legs. I shall endeavour to prociu*e farther specimens, 
and to decide if all these varieties pass into each other by insen- 
sible degrees, or whether there are really two races distinguished 
by the marked difference in size. The former appears to me the 
more probable at present. 

19. CirABAsiA BOESALis, G ray. 

A fine rock lizard which I found abundantly in parts of Central 
India puzzled me greatly. It could not conceive it probable that 
so conspicuous a vspeeies had escaped notice, but nevertheless no 
generic descriiition in Q until s 3:?eptiics would apply to it 
In all but one character it agreed with Chara^kt dorsalk, but that 
character, the arrangement of the scales on the tail, is mentioned 
by .Dr. G* u n t h e r' as one of -the principal distinctive marks, and 
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I find it also einxfioyed hj Dr. G- r a y (Cat. Eept. Brit. Mas. 
p. 231) in characterizing the genus, the scales of the tail being said 
to be arranged in rings. In niy specimens, on the contrary, the caudal 
scales are uninistalvoably imbricate, as much so as in Oalotes versi- 
color, In the very careful and detailed description in D u m e r i 1 and 
B i b r o n,^^ lY, p. 486, not a ’word is said of rings on the tail, nor is 
this character mentioned by Dr. J e r d o n, Cat. Eept. J. A. 8. B. 
XXII, p. 475, and in specimens from the Nilgiris, formerly presented 
to the Society’s collection by Mr. Theobald, I find that al- 
though the caudal scales are partly in rings, the annulation is 
often ill-marked and irregular and never aj)pears to resemble the 
very characteristic arrangement seen in Stellio. Major B e fi- 
de m e also, to whom I wrote on the subject, informs me that in 
specimens in his possession the scales on the tail are subimbrieate. 
I conclude that this character is variable, and that the individual 
specimens in the British Museum described by Drs. Gray and 
Gunther exhibit it in a more marked manner than usual. 

The genus Charasia is in fact little more than a sub-genus of 
Agama^ distinguished by the absence of prmanal pores.f It is one 
of the forms with African afiinities which are so common and 
widely sx3read in India j)TOj)OYy and which serve to distinguish its 
fauna from that of the countries lying east of the Bay of Bengal. 

The coloration and habits of Charasia dorsalis have been well 
described by Dr. Jerdonl. c. I have rex>eatedly seen and 
secured specimens with the head a brilliant scarlet above and on 
the sides, a black streak from the nostril through the lower eyelid 
and over the tymx)anum j^assing into the black of the sides of the 
neck, chin red marbled with dusky, just as in Stellio eganogaster 
blue and grey are intermingled, back dull rufous becoming ashy 
behind and slightly niotded with grey and dusky, sides, belly and 
limbs blackish excepting some orange spots along the sides. 

These brilliant colours are seasonal and confined to the males as 

I am equally unable witli Br. Gray, Cat. Kept, Brit. IM'iis. p. 2-t6, to Hud 
any tiling corresponding with the 6 a 10 ecailles crypt eiises de fomie rhotu- 
boidalo’’ said by M. M. D u in o r i 1 and B i b r o n to occur in male speciaicus 
on tlie edge of the annSj and to be arranged in oblique and crossed .series. 

f I recently described an AgcL'mcn, (J.. aanectuns) from Abyssinia with the 
caudal scales in rings (Oos. Ucuh & Zuol. Abyss, p. 4dG.) 
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in Cktlof.es versieolorj and I observed them at the same time of year, 
in May. At other times of the year the coloration in the living 
animal is brownish grey, with irregular blackish marks on the 
sides and back, those on the latter having sometinies an imperfect 
lozenge sh<ape, and with dark cross bands on the ■iLi>X)er.part of the 
tail. . . 

Oharasm dorsalis is rarely seen except on high rocks, and is 
es])ecially met with on hills of granitoid gneiss, which nsiially com 
sists of enormous detached blocks ^jiled upon each other. I did 
not find it on the sandstone hills of Bilaspiir, altlioiigh they have 
precix)itoiis sides. I have found this lizard both in forest countries 
and in open j)laces, but always with the same habitat. It not 
unfrequently, if pursued, takes refuge on a tree. I obtained spe- 
cimens chiefly by shooting them, as the localities they inhabit are 
frequently rather difilcult of access and abound in narrow defts, 
into which these lizards escape. I once saw one with a large green 
beetle, a Cetonia^ in its mouth. 

The largest specimen obtained by me is 9-| inches long, of which 
the tail measured from the anus is 6|. The nostril is a little farther 
hack than in Nilgiri specimens, hut the diifereiiee is triiliiig. 

Loc, I have seen this lizard once, I believe, in S. E. Berar where 
it is certainly very rare, probably because no suitable habitat exists. 
I found it common on a rocky hill about 60 miles west of Ilaipur, 
and abundant thence to the eastward, in suitable ^fiaces, in, Chliatis- 
garh, Udij)dr and Jashpiir, and near Eanchi and Hazaribagh, I 
have also met with it, I believe, in fozmier years, near the Goda- 
very. 

Ophidia, 

20. Typhxops bbamitos, Baud. var. PA:\n:rECEs. 

T. temiis G ii n t h. Eept. Brit. Ind. I'^d, PI. X\T, iig. 0. 
T, pammeceSf id. ax:>x>. 

A single small specimen was found under a stone. It is nearly 
six inches long and about three milieinetres or barely one-oightli of 
an inch thick, so that the thickness is little more than one-fiftieth of 
the length. The rostral shield is considerably narrower in front 
than behind, but the general form of the head shields is the same 
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as in T, hramimis, tliere is the same nuinbor of longitudinal rows, 
(I leave tlie counting of the transverse rows to any one who 
may find the occux^ation congenial), and the thiehiiess of the body 
is evidently a very variable character. I do not think that the form 
should be distinguished from T, hraminm. 

Log, S. E. Eerdr, 

21. Tuopidokotus QunsrouNciATijs, S c li 1 e g. 

Yar B. G ii n t li. Cat. Col. Snakes Brit. Miis. 65. — ? var. 
S. Itept. Brit. Ind. p. 261, 

T. piscator^ J e r d o n, Cat. Eept. J. A 8. E., XXII, -p, 530. 

I obtained two large sjieeimens, a male and a female of this 
common snake, from beneath a large stone in a stream. They evi- 
dently lived in the j)laee, and when dislodged shewed a great dis- 
inclination to quit the water. I found them to be 2:)roYided with 
perfect nasal valvules ; they were so large and so unlike ordinary 
specimens of 21 qimicimGialm in colouring that at first I mistook 
^eraier Somolapudm. 

Tlie largest was a female measuring 51 inches in length, of 
which the tail was 11*5. Her colour was olive marbled with black 
and an indistinct row of small pale yellowish sj)ots on each side of 
the back fuom the head to the anus. Yentral scales 148, subeaii- 
dais 61. The smaller was a male, 38 inches in length, of w^hich 
the tail was also 11*5 or the same length as that of tlie much 
larger female, with 143 ventral scales and 89 subcaudals. Its 
colour was olive witliout any dark marks, but with a row of wcdl 
marked small biiif spots down tlie sides. In both specimens the 
black lines from the eye to the upper .labials were veiy ilhniai kcd ; 
the lower parts were wliite with a sliglit pinkish or orange tinge. 

The stomach of the female was empty, tliat of the male eoii- 
tained small fish. In the oviducts of the former I counted 85 soft 
partly developed eggs. 

A smaller specimen obtained afterwards at Xorba, on the bank 
of the Hasdo river, had precisely similar coloration with the 
male specimen above deseribed. It had 158 ventral and 81 
Hubeaudal shields. 

Log, 8. E. Berar and Bilaspilr. 
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22, Ttyas mxjcosus, (L.) 

The common rat snake appears to me to bo much less eomnioii 
in the Deccan proper, west of Nagpiir, than it is to the eastward. 
This snake attains a greater size than that given by G ii n t Ii e r, 
I shot one this year 7 feet 7 inches long, of which the tail was 2 
feet 1 inch. The ventral shields were 197, snbcaiidals 124. 

On another occasion I saw a Iti/as mucosim seize and commence 
to swallow a large Oalotes venicolor. When my attention was first 
attracted, the snake was fairly ymrsning the lizard at full {speed 
along a sandy path. Presently both stopped, the snake made a 
slight movement and in an instant had the head of the lizard well 
within his jaws and his body thrown over that of his victim. 

Loc. Central Provinces, Ghota-Nagpdr &c, 

23. ZAMEmS (?) BEACHTUBTTS, G ii n t h 6 r. 

Ann. and Mag. Nat. Hist. 1866, Ser. 3., Yol. XVIII, p. 27, 
pi. vi, figs. A. A. 

A small snake, which I captured on the ground in thin tree 
jungle, proves to belong to this rare species, though it differs so 
much in appearance from other Indian forms of Zameuis that I 
was inclined to look upon it as a species of Coronella. The speci- 
men. measured when captured 21|- inches, of which the tail is 3 
inches only. Ventrals 213, subcaudals 53. It agrees very well 
with Gunther’s description. In the fresh specimen the co- 
loration was almost uniform, olivaceous above and whitish below, 
in spirits an indistinct marking becomes more aixparont, the ante- 
rior portion of the scales in the front part of the trunk being 
paler than the remainder, and the ventral scales have a dark 
hinder border* The last maxillary tooth is very little if at all 
larger than the preceding, and although, on one side of the j^iw, 
it is separated from the latter by an interspace, this is evidently 
due to loss, as, on the opposite side, the distances between all tlie 
teeth are regular. If perfect, there would probably be about 10 
or 12 maxillaxy teeth on each side of the jaw. 

The back is somewhat compressed and almost keeled towards 
the tail, the scales are perfectly smooth, in 23 rows, and tlio anal 
undivided, as in the British Musexiro, specimen. 

Loc. S. E. Berdr, near Wdn.', . 
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24. Detobophis picta, (G m.) 

A single specimen j>rociired lias 196 ventral and 135 sulDcaudal 

sMeldSj the number of the former being considerably greater than 
usual. The coloration is also a little different from that given by 
G ii n t h e r. The "whole of the upper surface in brown, paler in 
the middle of the bach. Yentral portion white "with a slight 
dushy band along each side just about the edges of the ventral 
scales. Some black irregular spots on each side behind the head. 

Log. J ashpiir, W. of Chota Nagpur. 

25. Passebita mycteeizans, (L.) 

A specimen 44 inches long is a female containing 4 large eggs, 
Ventrals 194, subcaudals 148. 

Log, Norba, Bilaspiir. This is I fancy nearly as far to the 
westward as it is found in Central India. I have never noticed it 
nearN%p"dr, in Berdr, or in the western portion of the Nerbudda 
valley. In Bengal and Orissa it is one of the commonest snakes. 
It is also found in the western ghats near Bombay/"^ P. Z. S, 1869, 
p. 502. 

26. Lyoodon axjlictjs, (L). 

The only specimen obtained belongs to the var 3 of G li n t h e r ’ s 
Beptiles, ferruginous brown with yellowish white cross bands on 
the back, Yentrais 205, subcaudals 66. 

Log, Udipur, west of Ohota Ndgpiir. 

27. Naja TBIPUDIAKS, M 6 r r. 

All the specimens I have seen in the Chanda and Nagpdr coun- 
try as well as those in Berar and throughout the Deccan have the 

^ I wo"ald here call attention to the evidence aifordcd by tbe list of reptilia 
Z.^c. collected by Dr. Leith of the occuiTeiice of Malabar forms of Reptiles 
in the hills near Bombay. Amongst the species oniiinorated from 
wai' and Matherun are Gymnodantylns deccancnsis, Calotcs Sili/ht/ra, 

macrolcpis, Cyno 2 :>lds malabaricus^ Trimeresurus gu'afdineiis (an Indo-Chinese 
form) and IlQjlorana malaharica. With the exception of CaJofes, X am not 
sure, that any of the above genera even have been found in the Deccan proper, 
that is, the open country between the Western Ghats and Nagpur. Sykes 
did not distinguish the two well marked faunas on tbo edge oi* which lie col- 
lected. I have already shewn (J. A. S. B. 1809 Pb, II, pp. 178 and 184 &v.) that 
many Malabar birds range northward along the Western Ghats in the same 
maimer as the reptiles are now proved to do, and as is the case with land- 
shells. 
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double ocellus or spectacle mark’’ more or less well developed* 
I Iiave not myself seen the common Lower Bengal and Burmese 
ibrin with the single large ocellus on the neck in Oentral India. 

28. Butcaeus C-ERULEX7S, (S c li u e i d.) 

A female of this much dreaded snake was brought to me at 
Korba in Bilaspdr. It contained 9 eggs, each above an inch long, 
enclosed in a cartilaginous skin. Length of the snake 35 inches, 
of the tail 3-J-. 

29. Daboia Extssellix, (S h a w.) 

Although not abundant I have seen this snake in S. E. Berar, 
and also near BetuL It is a sluggish animal ; a friend once told 
nie he had carried one home under the belief that it was a young 
Python, the markings not being much dissimilar; it made no 
attempt to injure him, and he was only xindeceived by one of his 
dogs being bitten and quickly killed by the snake. 

Class A2IFEIBIA. 

30. EaxsA cy.vau,>piilyctis, S c li n e i d. 

Extremely common in tanks, keeping in the water or on tlie edge. 
My largest specimens are less than 2 inches in length, but I Jiava 
seen some a little larger. 

Log, S. E. Berar, Chanda, Eaiixdr. I did not see this frog in 
the country east of Bilaspdr where there are no large taiiJvS. 

31. Eaxa GiiAoiLis, W i e g. 

Equally common with the last in Chanda and Eaipur. It keeps 
more in marshy ground at some distance from tlie ^\’ater’s edge. 

Gr ii n t h G r mentions that specimens of this frog ret^oived from 
Madras have the hindlegs a little longer than c^xam^ties from Lido» 
Chinese countries. I find them in frogs from the Central Provinces 
to be considerably longer than the dimensions said to prevail 
usually, instead of the distance from the vent to the metatarsal 
tubercle being equal to that of the body or a little mure, it excecids 
the latter in a proportion varying in xliflerent specimens between 
6:5 and 10:9. I did not obtain a single examx>io exceeding 1 *3 
inches in length of body. The coloration varies greatly, usually it 
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Is olive or brownisli olive with large irregular dusky transverse 
bands on both body and limbs. Sometimes there is a pale yel- 
lowish or pinkish streak down the back, and this varies from a 
narrow line to a band one- third the breadth, All these variations 
may be found around the same tank. As a rule specimens with the 
pale dorsal line are much rarer and more local than those uniformly 
eolored. 

Loc, Chanda, Baipur <&e., in all damp places. I believe I met 
with this frog in Chota-bfagpilr also, but I can fi.nd_^no specimens 
amongst those collected. 

32. PyxicEPiiALXJS buevigeps, (S c h n e i d.) 

I obtained a single specimen of this frog, apparently young. It 
measures 1.5 inches from nose to vent, the hind leg from the vent 
to the end of the toes being just over 2 inches iong^^ The color- 
ation differs considerably from that given by Gr ii n t h e r, there 
being no trace of a yellow dorsal band. The following description 
was taken from the living animal. 

Upper parts yellowish brown (greyish in s];>irits) with a trans- 
verse dark mark between the hinder part of the eyes and some 
blackish patches in front of them and around the nostrils, the 
back with small imperfect black rings, some of which behind 
the shoulders are arranged in an arc with the convex side in 
front, others are irregularly scattered ; sides of body and the 
thighs before and behind mottled with yellow ; the limbs with 
some transverse dusky marks, and dusky patches on the sides of 
the chin j rest of the lower parts white except under the thighs 
where the skin is flesh coloured. 

The abdomen and back part of the thighs are granular, the 
back and the remainder of the body smooth. Maxillary teeth very 
small scarcely perceptible, vomerine teeth separated from the 
choanse by a wider sjjace than from each other. 

Log, Udipiir between Ohota-br%p.dr and BilasjDur. 

33. Oallula puechba, Gray. 

A single young specimen about an inch long was found under a 
large stone. The toes are absolutely free, but this is very proba- 

48 
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bly due to immaturity, as it appears to differ in no other respect 
from larger specimens. The tongue is slightly notched behind 
and grooved above. The skin is perfectly smooth ; colour brown 
above irregularly spotted with ash grey, below whitish. 

Zoo. Bhandara district, Nagpur division of the Central Pro- 
vinces. 

34. PoLTPEDATES MACULATES, (Gray.) 

I found a few specimens mostly amongst bushes or grass by the 
sides of rivers. The largest prociu-ed measures 2.3 inches from 
nose to vent, hind leg from vent to end of toes 3-8 inches. In a 
small specimen the same measurements are 2 and 3 inches respec- 
tively. The following is a description of the coloration of fr-esh 
specimens. 

Upper parts ochi-eous yellow, yellowish brown or chocolate, an 
indistinct dusky mark, often nearly obsolete, between the eyes, and 
transverse dark bands on the back of the limbs, occasionally some 
indistinct dusky blotches on the back also, but none of these are 
very constant, a dark band runs from the nostril to the eye and a 
broader one from behind the eye through the tymijanum to above 
the shoulder ; before and behind the thigh, and tbe hinder j)art of 
the side flesh coloured with large yellow spots ; lower part of the 
limbs and belly pinkish white. 

The skin is smooth above ; there are fine, close, granular tuber- 
cles throughout the abdomen and the lower and hinder sides of 
the thighs. 

The vomerine teeth are in very short rows widely^ separated 
from each other in the middle. 


Loe. Eastern part of Chanda, Bilfispur, Udipur 
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0:^ THE Method oe Assa'^ito Silver adopted m the Assay offices 

OF H. M. Ikdiah Mints, ^;/ H. E. B it s t e e d, M. D., M» 

Madras Army^ Officiaiiiig Assay Master^ Calcutta Mint. 

[•witli pi. xvii.] 

[Read and received Sept 7tli, 1870.] 

Tlie process of assajdng silver about to be considered is one 
wMcli (on a large scale, at least) is peculiar to tlie Indian Mints : 
it lias been in practice in tbe Calcutta Mint since 1850, it extended 
tlienee in course of time to the Bombay Mint and more recently to 
tbe Madras one., ■. 

Tbougliit lias been favourably reported on, and described more 
or less fully as an official duty by various assay officers to local 
Mint Oommittees, &c., &e., no steps, tbat I am aware of, bave yet 
been taken towards making more public tbe inani|)Ulatary details 
of tbe process. 

It lias been suggested to me tbat it might prove not only in- 
teresting, but nsefnl to bave described tbe practical working of a 
system, of tbe utility of wbicb great experience bas been afforded 
in tbe Indian Mints, as, on assays made bj^ it, an amount of silver 
bullion reacbing on an average tbe value of over seven’''^' millions 
sterling is annually purchased by these Mints, and by it a silver 
coinage to about tbe same value aniiualty, is watched over as re- 
gards its purity and maintained up to tbe legal standard of fineness. 

I propose, therefore, to give a somewhat detailed account of tbe 
process, omitting only tbe minor steps in the manipulations, which 
it would be miprofitably tedious to attempt to bring within tbe 
compass of a description ; practice alone can lead to an acq^uaint- 
anee, or can familiarize, with these. 

To render more intelligible to tbe general reader the nature and 
object of this process of assay, and wherein it contrasts with tbe 
otlier methods in more general use, it may be desirable in tbe first 
place to allude briefiy to tbe principles on wbicb those other 
systems depend for their results, avoiding technicalities and de- 
tails, as a full description of those processes may be found in any 
work on Assajnng, and in most works of Obernistry and Mehallurgy. 


^ Average for last 20 years. 
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In general terms then, it may be said, that the particular duty 
of an Assayer is to ascertain the proportion of pure gold or silver 
present in any specimen of mixed metal submitted to him for exami- 
nation, so that from his report the value may be assigned by cal- 
culation to the mass which the sami3le is siix:>poscd to fairly 
represent., 

This is done hy the separation of the precious nietals from the 
coarser ones with which they may ha|)|>eii to he alloyed. 

The most ancient plan for thus separating silver is that by 

Cupellation” which attains the end in view, owing to the fact 
that silver resists the action of air, at a high tem];>erature, while 
the baser metals under identical circumstances become oxidized, 
and if a certain pi*oportion of lead be x^reseiit, its very fusible 
oxide unites with the other oxides i^rodiiced during tlm ox:>erution 
and renders them ca];>able of soaking with it into a porous little 
vessel (made of bone- ash), called a eux>el, leaving behind on the 
surface of each ciix>el, a glistening button of x^^'© metallic'^ silver, 
whose weight can be accurately ascertained. 

A certain weight of the specimen of the metal to be assayed is 
folded up in a certain proportion of thin load and placed on a 
cupel. The operation is conducted in a suitable oven (called 
a ** muffle”) and furnace. When the remaining little britton of 
silver has cooled, it is weighed and the loss of weight of the sx>eei- 
men operated on represents the baser metals that have been re- 
moved : thus if the specimen weighed 20 grains and the resulting 
bead of pure metal weighs 15 grains the mass would be reported to 
contain 75 per cent, of pure silver. 

Several contingencies, however, and collateral cdreiimstauees 
(Imown to assayers) tend to modify the result of an assay eupel- 
latioii, and the assayer has to consider tliem all in arranging his 
compensation, failing this the rex)ort would be most errmieous ; 
everything, therefore, dex>ends on his skill and exxiorienc^e ; but oven 
in the hamis of the most ex|>erieneed and the most skilful tlio re- 
sult will fall short of accuracy, and a margin for err<>r must be left, 
owing to unavoidable imperfection in the assay : tlie average 

^ Should gold or platinum happen to be present in the specimen assayed, 
as they also resist oxidalion, they remain behind, included in the buLiou,” 
and are under ordinary circumstances estimated as silver. 
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range of tliis error ouglit not, however, to exceed dwt. (6 grs.) in 
the lb. Troy, or say 2 parts in 1000 ; so that this method is 
ciently accurate for keeping a coinage tolerably close to Stand- 
ard” and even well within^ the legal limits on either >side of it. 

The assay rex3ort furnished by it, however, is too remote from 
accuracy, i, «?., is not within sufidciently narrow limits to fairly re- 
^gulate the valuation of merchants’ bullion with satisfaction to 
seller or buyer, the latter being, in this country, almost invarial>iy 
the Mint.f 

The above was the method of assay prevailing in this Mint up to 
1850, Though it is still practised by many English assaj^ers of 
great skill, it has been almost entirely superseded on the Conti- 
nent in consquence of its short-coming by one contrived by Gray 
Lussae, which is less dependent on the individual 023erator. 

This, known as La voie hiimide, or the volumetric process for 
ascertaining the fineness of silver bullion, consists in 2)recix>itating 
the silver as an insoluble chloride from the solution in nitric acid 
of a certain weight of the metal to be examined, and in effecting 
this by the use of a solution of common salt (chloride of sodium), 
containing a known proportion of salt ; this is added gradually 
till just sufficient has been used to throw down the whole of the 
silver ];>resent as chloride : as chlorine unites with silver in defi- 
nite chemical 2 >ro|)ortion, the amount of silver 2 >resent can be easily 
and accurately estimated by merely ascertaining the amount of 
salt which has been exactly necessary to convert the whole of it 
into chloride of silver. 

This is the method practised at the Paris Mint, and by the 
eminent outside assayers to the Eoyal Mint of Great Britain, and 
I believe at most of the European and American Mints. 

* It beiTi£!i; impossible in the operations of a mint to produce a certain inix« 
tore of metals (such as silver and copper) with mathematical accuracy, a 
certain deviation is allowed above or below the legal standard : In India this 
deviation or “ remedy*’ in fineness is 1 dwt. in the poiind Troy i. e. 
part equal to about 4|- parts in luOO. 

P. S. Since this paper was read, a Legislative Act of the Government of India 
has been promulpitcd which declares that the remedy in fineness is not to 
exceed 2 tlionsandths for the Rupee and Half Rupee, and 3 thousandths in the 
case of the smaller silver coins. 

t 'L e. 'I he Mint receives the bullion in bulk and returns it in coin, a certain 
seignorage to cover expenses being* deducted. 
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Assays can bo confidently made by it to J dwt. or about 6 
grains in tlie pound Troy, or eYen indeed to lialf tliis, say to J- 
part (0.5) in 1000. 

Tlio Yoliimetric system is especially apj)licaMe wliere tlie silrer 
to be assayed by it is alloyed with copiier only, and rrliere tlie 
fineness is approximately known beforehand ; both these condi- 
tions to its successful usage exist in such Mints, where the only 
silver assays made are those of metal already aliigated for coinage 
to the legal standard. 

It is acknowledged b}’’ its advocates that the presence of mer- 
cury in the alloy would materially interfere with the aceura<?y of 
the assay, and a certain (rather tedious) modillcatioii of tlie pro- 
cess is essential to avoid error under such a eoiitingeiicy. 

Its adoption in the Indian Mints was not considered desirable 
by their assay officers for reasons of which the following are a 
few : — Ij A vast amount of the silver wdiich comes to tlie Indian 
Mints, (;viz,^ China and Bangoon Sycee, bazaar cako silver, 
Japanese coins, &c.,) contains not only mercury, but lead and other 
coarse metals. 2, No sufficiently approximate idea of the fineness 
of such silver can be formed before hand, thus necessitating a pre- 
liminary assay by cupellation. 8, The high temperature of an 
Indian climate renders it impossible to retain the solution of salt 
at an uniform strength for any length of time ; the evaporation 
and concentration derange the equivalence which it is essential to 
maintain between it and the x^roportion of silver meant to be pre- 
eijpitated by it ; thus involving very frequent tedious testing to 
ascertain daily the actual strength of the standard soliitiou. 4, 
The whole of the important mauix)uIations should be gone through 
bj’’ the Assay Master himself or his Dexmfy, a labour beyond their 
strengtii, in this climate with a very large daily nural)er of assays 
of various finenesses; and one which would xmeelude tlio possi])ility 
of his attending to the many other imx>ortaiit duties wldcJi devolve 
on the Iiead of an Assay office to a Mint in India. 

The method of assa^” by cupellation thou not being accurate 
enough for the requirements of trade, and that by the French, pro-, 
cess being considered unsuited to the peculiar work devolving on 
tlie assay officers of the Mints in India (where there are no bullion 
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refineries), it fieeame necessary liere to adapt and introduce a 
system more likely to fulfil all tlie objects required of it. 

In tlie Tolumetric system it has been seen that the pro]portioii of 
silver xn’eseiit in a mixed metal is estimated by ascertaining' the 
exact amount of salt which it took to x)3:<3ci]3itate it in the form of 
chloride of silver ; the same end can be attained by collecting, 
drying and weighing the chloride itself. 

100 -parts of it rexu*esent 7 5’ 3 of jmre (metallic) silver. 

Hitherto this x>rocess when resorted to at all seems to have been 
restricted to a very limited ax)|}lication, such as a solitary analysis 
for some s]3ecial purpose, possibly the examination of a standard 
trial-plate” where the greatest accuracy was required, or |)erhax)s 
an assay er w^ould resort to it as a delicate confirmatory test of one 
or two of his assays by the volumetric method. 

Some books which go into the prineij)les and details of the 
assaying of silver, make no mention of it whatever, others allude 
to it, merely to dismiss it, as ‘^tedious and less exact” (than the 
French ynocess). In theory, the process is allowed by aU to have 
the merits of accuracy and simx:)licity, but it is imx>lied that the 
tediousness and difiiculties of the manipulations (simposed to be) 
necessary to the carrying out of the theory, detract materially 
from its x>raetical value : certainly the few details of the manix)u- 
lations occasionally given, such as the weighing the chloride of 
each assay (after collecting on a filter and fusion)'^* in a x^orcelain 
caj)sule, previously counterpoised, were calculated to deter from 
the idea of this x)rocess being ever made available for the assay of 
silver on a large scale. 

The credit is due to Mr. J. D o d d, a former assa}^ master of 
the Calcutta Mint (and a Surgeon in the Madras army) of having 
encountered those difiiculties of maniinilation, and of having over- 
come them inasmuch as he modified and siinx^lified them, and in 
short so s 3 ’'stematised the whole practical working of the process, 
as to render its to the assaying of silver, to any amount, 

easy, accurate and economical. 

Of coarse in practice it would be necessary periodically to recover tlie 
silver (by reducing it to tlie metallic state) from the closely attached fused 
chloride in each capsule, — a very tedious measure. 
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Tiiat this result was not attained -without much labour and much 
patient investigation^ and that Ms successors in office acknowledge 
their deep obligation to Mr. Dodd’s intelligent industry will be 
apparent from the officially recorded testimony of two of them, -which 
I think it due to him and to them not to withhold, wdien making 
mention of the practical carrying out of this method of assay. 

Vk, Sir W 111 ., 0 ’ S h a u g h n e s s y, "who was Deputy Assay 
Master of the Calcutta Mint in Mr. Dodd’s time, and himself a 
practical chemist of high reputation, WTites in April, 1862. 

Previous to making over charge of the assay office to Dr, 
S li a w on the occasion of my proceeding to Eiiglaiul on duty, 
I deem it an act of justice towards the assay master, Mr. J a m e s 
D 0 d d to place upon record an aeknowiedgiuent of the emi- 
nent service Dr. Dodd has rendered to tlie Assay Department 
and to the art of assaying generally by his investigation of the 
analytical process for assaying silver, his iiDprovenients in tlio 
manipulation of the process, and his admirable system of arraiige- 
^^ment which renders it capable of eflectiiig in 24 hours rno're 
assays of silver than the mint can ever require in that time.” 

Dr. Shekleton the present assay master (now on leave), 
an assayer of long experience, when giving offiiciully to the Mint 
Committee at their request a detailed statement of the process, 
says (April ’55), It would be quite impossible, however, by any 
^^mere description to form an adequate idea of the elegance of the 
process on the xierfection to which it has been brought by the 
skill and unwearying industry of Mr. D o d d, lute assay inastGr, 
To him is due not only the merit of its introduction, lint tlie 
removal of every practical difficulty in its -working ; tlie ouiifi- 
deuce with which ^is sj^stem has been adopted by all Iiis sueces-* 
sors is the highest tribute to its completeness and efficiency, 

Method of assaijing stiver Ig the chloride (hs eotidnefed 

in the Oahnita Min f) given someivhat in detaih 

The samples (or mu§ters”) for assay are, to save time, first 
approximately weighed by an assistant, they are then placed 

* When in the Madras Mint, I remember seeing recorded similar testimony 
from Dr. Shaw, the Assay Master, when describing tin? process on recommend* 
ing to the Madras Governinent its adoption in his ofike. 
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(eaeli sample in duplicate) in small sliallow saucers of polislied 
copper and so brought in batches of 40 on a board; containing in 
numerical order receptacles for the little saucer, to the Assay 
Master 'who, in the delicate assay balance, exactly brings each 
sample to the one required weight.^ 

As each sample is -weighed, it is transferred from the platinum 
shiff of the balance to a bottle on the left hand of the assayer, by 
means of a small copper ■ funnel. The bottlesf for this purpose 
are held in readiness for the musters by an assistant and, on receiv- 
ing them, are removed into the Laboratory in batches of six. 

Qn being taken to the laboratory, the}^ are ranged on a circular 
platform or turn-table and there one of the (European) assistants 
^ adds by means of a pipette i j drachms of nitric acid to each 

bottle, which are then (without their sto|>pers) transferred to a 
sand-bath and exposed to a considerable degree of heat, till solu- 
tion of the contents is effected. 

The specific gravity of the nitric acid used is generally 1200, 
#. e. in the case of known alloys of only copper and silver, such as 
the standard meltings, coins, &e., but when the nature of the alloy 
is uncertain, such as bazaar silver, or some sycee, (where the 
presence of mercury may be suspected), a stronger acid of sp. gr. 
1320 is used. It has been found too by experience that the chlo- 
^ rides from fine bar silver eventuate better, when the solution has 

been effected in the stronger acid. 

When the samples have been completely dissolved, J the bottles 
are brought back to the platform and there each receives through 
a glass funnei§ about six ounces of cold distilled water. 

There is then added to each bottle through a glass pipette, as 
before, i|- drachms of hydrochloric acid, ^sp. grav. 1060, which 
immediately converts the silver present into the characteristic white 
precipitate of chloride of silver, which forms in slow-falling curdy 
volumes. 

^ The amount of this weight will be more particularly referred to farther on. 

t The chief appliances will be described more fully in an appendix. 

X A slight residuum of gold, as a black powder is very generally seen, 

§ The portion of this which enters the neck of the bottle is protected, or 
sheathed, with an inch of india rubber tubing to prevent chipping, if struck 
against the neck of the bottle. 
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TiiG stoppers (previotisly dipped in distilled water) are tlien eare« 
fully replaced and tlie Tbottles are allowed to stand for five minutes. 

The bottles are next well shaken two and two by tlio laboratory 
workmen for three or four minutes till the chloride aggregates 
and rapidly falls down, any particles which may remain attached 
to the neck or upper part of the bottles are washed down by a 
quick circular motion, and more distilled water being added to 
within about two inches of the neck, (great caution being observed 
in removing and returning the sto]3pers); the bottles are tlicn 
allowed to rest each in its assigned i^laee on the platform for four 
hoairs. 

At the expiration of that period, the clear supernatant liquid 
(blue coloured w'hen copper is xu'esent) is removed by a glass 
syphon, which is lowered to within an ineli of the deposited 
chloride, the greatest care being taken that none of it is drawn up 
into the sy^dion. As each platform is made to revolve on its 
centre, according as each bottle is syphoned, the operator sitting in 
one place brings the platform round till the next bottle in order 
gets under the syphon, which is thus in rotation knvered into each. 
The fluid escapes from the long leg of the syphon tiu’Oiigh a 
funnel fitted in the table to a jar placed underneath. 

After the first syphoning, the bottles are immediately filled 
again with distilled water, and each gets a quiet eireiilar motion 
for a few moments, and the precipitate is again allowed to settle 
as evenly as possible, this time it will be sufiicient to allow tliem to 
rest for two hoims, when they are again sy|)honed as before and ilie 
stoppers retuimed. 

Under ordinary circumstances the>se two washings are stifrici ent^ 
but if the silver is evidently coarse,’^ a third or fourth washing is 
similarly given. 

When it is considered that the elilorldes have been suillciently 
washed, the bottles are ]}i^ced for Iialf an licair in a reilliiiiig 
position on their platforms, this causes the ehlorid*:' to fall and 
settle to one spot and renders its removal from -tliu bottles more 
easy. 

Meantime a pneumatic trough has been got ready, capable of 
containing a batch of twenty inverted bottles ; the trough is filled 
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witli distilled water : for each, 'bottle tliere is placed on tlie floor of 
tlie troiigli a small porcelain saucer holding a little Wedge-wood 
crucible or cup, each numbered to correspond to the bottles. A 
laboratory workman tlien removes the stoppers from the bottles 
and hands them one by one to air assistant at the trough, who 
placing his forefinger over the mouth of each bottle inverts it over 
its corresponding cup, and does not remove his finger till the neck 
of the bottle has p>assed down through the water and well into the 
cup: then the finger being taken away the bulk of the chloride 
falls by its ow^n weight to the bottom of the cup. 

The bottle is held in the position by two rings one (the larger) 
above the other, which are fixed to the sides of the trough : this 
arrangement retains each bottle in situ, at the slant, and 

admits of the operator gently revolving or slightly raising the 
bottle with his left hand, while with the right he x^atiently tax^s 
the bottom and sides till the whole of the chloride has been dex- 
terously got out, the finger is then again placed over the mouth 
and the bottle raised ux) through the rings and handed (mouth 
iiX3wmr(is) to the assayer, or to the sux^ervising assistant standing by, 
who carefully examines it to see that every particle of chloride has 
been di'ox^x^ed into the eux>. When this x^art of the manipulation 
has been neatly done, none of the chloride falls over into tlio saucer 
which is x>laced as a x^reeautionary measure under each cux>. 

When the eliloride falls into the cux^, it is in an uneven lumpy 
state and not in a favourable condition for being uniformly dried, 
it lias therefore next to be broken ux>. For this x^^i'X^ose the ciix^s 
(containing the chlorides, and water to the brim) on removal from 
the trough are taken in batches on a tray to an assistant seated at a 
steady table, who first carefully decants off aboT|t half the water, and 
tlien 'with a finely x)olisliod glass i*od (four inches long and one- third 
inch thick) gently stirs and beats the lumjjy x'>i*acix>itate, wFile 
revolving the cux') on the table ; this causes it to Ho evenly and 
loosely at the bottom of the cux^ as a x>urplish grey x:)owder, not too 
fine. 

Ho next washes the rod over the cuxe with distilled water from a 
drox> buttle, lest any of the chloride may be adhering to it, and sxjriii- 
Ides a drop or two from it on to the surface of the water in each 
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Clip, so as to cause to sink any minute particles that may kappen to 
remain floating. He then, after an interval of ten minutes, drains 
ofl about tbree-fourtbs of the supernatant water, wbicli be lets run 
down tb© rod into a vessel near bim, and with a tap or two wdtb 
tbe rod to tbe outside of tbe cup to still further loosen tb© deposit, 
tbis i^art of tbe manipulation is concluded. 

, Tb© crucibles are next taken to tbe drying furnace, where a 
steam bath is ready to receive them, on tb© perforated upper plate 
of tbis they are ranged, and allowed to remain for about an 
hour. Tbis gradually and without spurting, frees tbe chlorides 
from moisture, which may be knowm by their caking, t, e,, leaving 
tbe sides of tbe cups round tbe edges and forming at tbe 
bottom of each a loose cake, resembling somewhat a gun-wad. Tbe 
crucibles are then arranged on a hot air plate and there exx>osed 
to a temperature of between 300^ and 350° (Fabr.) for about 2 
hours, tin thoroughly dried, when they are ready for weighing.*^ 
When tbe above manipulations have been carefully and satisfac- 
torily gone through, each little cup contains an unbroken, tole- 
rably firm, cake of chloride of silvei’, lying unattached, ■which 
admits of being easily grasped with a pair of forcex:)s, and cleanly 
lifted out of tbe cup and conveyed to tbe skiff of tbe assay balance 
in which it is weighed. Tbe cups are generally brought from the 
laboratory to the assayer at tbe balance, in batches of 8 or 10. A 

Standard,” synthetically prepared of x)ure silver and eox)^)©!', and 
an assay pound of pure silver are introduced with each day’s set of 
assays and their chlorides dried with the others, and the analysis 
of them verifled before w^eighing the rest. Occasionally tlieso 

checks” are also fused and w^eighed in a x^orceluin ca}}siilo, but 
the weight found never diflers froui that of the chiorido merely dried 
as above. 

Once, or twice a month, the silver is recovered from the accumula- 
ted chlorides^, which are well pounded in a mortar and brought to 
a powder and then mixed with a proj}er x>roportion of cliallc and 
charcoal, and put into a wrought iron crucible and .reduced with 

The chlorides are weighGdtWarm, to obviate the risk of their absorbing 
woistnre ; a precaution especiaUy necessary in tbe heavy monsoon weather 
in this country. 
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Heat, Tlie metallic silver so recovered is transferred to tlie 
Mint, 

Under tlie ciroimistances of the solution and of the x^recipitation 
as detailed above, should any gold hax>x>en to he x)reseiit in the sam- 
ple operated on, it is not dissolved, and therefore becomes entangled 
•with the x>recix)itated chloride of silver and dried and weighed with 
it, and accordingly comes to be regarded and valued as silver. In 
this the chloride process resembles that by cupellation, which like- 
wise takes no distinguishing cognizance of gold, and both these 
processes contrast in this respect with the volumetric one which is 
a rigid analysis for silver alone ; so that, strictly sx)eaking, an assay 
conducted by either of the first-named methods ascertains the 
proportion present of the precious metals/ ’ e. silver and gold.* 

Shoxild mercury be present it does not interfere with the result, 
when the solution has been effected in excess of nitric acid with 
strong heat. Thus the mercury becomes peroxidized, and hydro- 
chloric acid forms no precipitate in solutions of merc'uric salts : 
any mercuric chloride resulting from the combination would re- 
main in solution, and be washed away in the course of the process. 

Should lead haj)pen to be present, hydrochloric acid gives no 
p'ecijpitate in a dilute solution, the chloride of lead being soluble 
in a certain proj)ortioii of distilled water : but even were the p)ro- 
portion of lead to silver tolerably large, and the chloride of lead 
ha|>pened to be thrown down, the repeated washings would dis- 
solve and get rid of it. 

With regard to the weight of the small portion taken to re- 
present the mass, the system p>revails in the Indian Mints of 
taking samples for assay by granulating a small ]portion of -the 
contents of each melting pot ; when the metal is in a thorough 
state of fusion and has jxxst been well stirred, a small ladleful 
of the molten metal is quickly poured from a tolerable height into 

^ Mucli of tliG silyer wlncli finds its way to tlie Indian Mints is rich in gold ; 
for instance sycee contains on an average somewhat about 12 grains in the 
Tro)’' pound. This in minting operations is considered as silver, and as such 
it enters into the coinage. There being as yet no refineries establislied liere, 
through which such silver could pass to the Mechanical Departments of the 
Mints, the silver coins made during a period when a heavy importation of 
sycee had been worked up, contain as much as 4 or 6 grains of gold in every 
32 tolas or 1 ib Troy, 
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a vessel of and the grannies so formed received on a 

strainer, lifted out and perfectly dried.*^^ ^Tlie vt'eiglit of this speci- 
men representing each pot was at first fixed at 24 grains techni- 
cally called the assay !b” ; this in the case of pure silver yielded 
31.87 grains of chloride of silver, while the same cpiantity of 
Indian Standard silver (which is flth silver pins tli copper = 
916.66 in 1000) yielded one-twelfth less or 29.21 grains ; — on 
the weight of chloride being ascertained in each ease a table which 
was calenlated and prepared for the pni*pose was referred to and the 
ecjnivalent fineness assigned to the dwt., plus the odd grains, when 
any. But when it became desirable to prepare for the decimal iorm 
of notation, a number more convenient than 31.87 was looked for 
to represent purity or 1000, and 25 was fixed on as a desirable start- 
ing point, particularly as the quantity of pure silver yielding that 
amount of chloride, viz, 18.825 grains, was cxiiita large enough to 
represent each x^ot.f 

The weight therefore of the assay pound” in use at present is 
18*825 grs. This produces (with chlorine) in the case of lire 
silver 25 grains of chloride of silver.l 

But to obviate the necessity of constant rofereneo to a caleulatod 
table to find the ecxnivalent in pure silver of the amoiiiit of chloride 
of silver found in each ease, it was ingeniously arranged to stamp 
each of the assay weights not with its actual weight, but. with the 

^ Tho hitrotlnction into the Calcutta Mint, of this system of tc.kiuu’ iniisfors 
is I find atfci'ibarable to Dr. B o c o t fc, late Assay Master, un i tu Dr. 
S ii e k 1 c t 0 n, who by a number of interesting experiments satislh'd rluaiisrlves 
that sjiaiples so taken represent the mass of mixed metai to bo vahiod mneh more 
fairly thaji samples of the same mass cut or gouged from it aO or it has boon 
poured and allowed to cool in tho ingot moulds where a ]>arriai scijtjralion oi' fho 
copper from the silver seems to take pliice; the result being, aeeortliug to the above 
experiments, that in the case of ingots cast in upright nujuids, ail tin- ourside is 
much below the average fineness of the mass on assay, and tho com re mutdt above 
it. This refers to alloys of silver and copper mixed in or about liio |u'<)pori,iou of 
standjird.” According to Monsieur L e v o 1, however, it- would appear that whf*n 
an alloy of silver and copper in which tho proportion of the huier is vta-y high 
(vk. over 28 i^er cent.) has been melted, poured, and allowmi lotnjol, an {jppusito 
result to the alienee is found, -viz, the outside of tiiO ingots i.s 1,00 average 

fineness. An assay thertdbre from a granulated smnplf^ must give a much nearer 
a] >] proximal ion to tnitii, than ono from a Cut siimpiG, 

t Tho average weight of tho contents of each meliiiig ptd. is 12, 5(^0 tolas or 
about 390 pounds Troy, so that tho specimori taken to re]>reseiit this is but 
about tho llOjOUOlh part j each sample is assayed in duplieare. 

J The basis for those numbers was founded on the proportion in which, 
acmrding to silver combines with chlorine viz, iOO parts with 32.80. 
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figures roj)resG 2 iting tlie proportion per mille of pure metal wliicli 
sueli a weight of cliloridS so found corresponds to ; thus, supposing 
a melting of five franc pieces was being assayed, and the cliloride 
resulting from tlie assay pound operated on, weighed 22.5 grains, 
(shewing the actual pure contents in the samxde to bo 16.94 grs.), 
instead of referring to a table to see the equiTalent per millc-age 
of pure silver, that weight w’hi eh is actually 22.5 grs. has 900 
marked on it, and the assay er simply reads the touch from it. 

Accordingly the assay weights are as follows : — 


Aetna! Weiglit, 
in gi’ains. 

25 ....... 

22-91 

22-5 ...... 

20 

17-5, 

15-0 . . . . . . 

12-5 

10 ........ 

7-5 ; 

5^0 ...... 

■ 2-5 

1*25...... 

1-0 

0-75 

0-50 

0-25 

0*125 

0-100 

0-075 

0-050 

0*025 


Figures marked on 
the weights. 

1000 

(Std.) 916*66 

900 

800 

700 

600 

500 

400 

..... 300 

200 

..... 100 

... a * 50 

40 

» • • * • 30 

..... 20 

10 


Assay ib., weight = 18-825 grains. 

The assays for the valuation of merchants’ bullion are reported 
to the y-g^^-^th part, i, e., the value of our smallest weight, and as 
the distance from zero to the point (shown by a scale and indica- 
tor) at w-hich the balance breaks” with this weight in either 
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pan is siib-divided into five, tlie decimals over or under one~tliou- 
sandtli can be read off. * 

Accordingly assays are reported to tlie mint office (as a matter 
of interior economy, for facilitating tbe alligation arrangements) 
to *4 and *6 (e. g. 997*4” ; 900*6”), and tbe assays of tlie stand- 

ard meltings and of tbe local pyx coins are reported to *2. Tims 
reports are made witb confidence by tbis process to a little over 
1 grain (1*152) in tbe Troy pound. 

Tbougb tbe ivbole process can be carried tbrougb to comple- 
tion in tbe ease of a small number of assays witliin 24 hours, 
still in tbe ordinary heavy current worb of tbo office, assays are 
not completed till tbe third day. Thus, tbe samples are tendered 
suppose on Monday, they are weighed in” dissolved and preci- 
pitated on that day, on the next they are washed and syphoned 
twice, and on Wednesday they are potted,” dried and reported. 
Tbe certificates of value (payable on demand at the Government 
Bank) are examined and signed by the assay master on tbe fol- 
lowing morning and banded to tbe merchant or bis agent. In 
like manner samples tendered on Tuesday are, under ordinary 
circumstances, weighed and reported by the assay* master on 
Thursday, and so tbe work goes on steadily, under a systematized 
routine, where each hour has its assigned duty.^ 

An ordinary day-work consists of eighty assays, f estimating 
imported bullion to tbe value of 4 lacs of rupees, and standard 
meltings and coins to tbe value of 5 lacs. But on emergencies, in 
time of heavy pressure, by working extra hours, as many as 164 
assays have been daily conducted, estimating bullion to the value 
of eight lacs of rupees, and standard coins and meltings to tlio 
value of fourteen lacs. 

Such is an outline of tbe method of assay, worked on a large 

^ Wlien holidays or Snndays mtervene, the current work is so arranged 
that the chlorides are not allowed to remain an undue tituo exposed iji the 
bottles, more especially after the second syphoning, when a niiuiiuuni of acid 
is present ; under such circumstances, the chloiddes are found to lose somewhat 
in weight, becoming finely divided, easily broken, and showing a tendency to ad- 
here to the cups : — similar results from allowing the chlorides to remain in the 
bottles with insufficiency of acid have been found to follow even when the hot 
ties have been the whole time secluded from light. Syphoning too low must 
also, for similar reasons, be guarded ■against, , ■ » 

t EKciusivo of any gold assays which may be going on. 
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Bcale ; of course successful results from it cannot bo expected 
unless each, step in the manipulation be conducted with great 
care and accuracy, and only tben after mucb practice and ex- 
perience. 

Tbe natives of tMs country possess great aptitude in acquiring 
tbe skill and confident lightness of toucli, so essential for delicate 
manipulation ; tbis, added to their characteristic patience, makes 
them admirable subordinates in an assay laboratory, under judi- 
cious supex'vision f" moreover, their labour is cheap, so that on the 
whole, the process seems to be especially suitable for an Indian 
Mint. 

When bar silver is imported from the Continent, the assays of it, 
made here, almost invariably corres]3ond most closely with those 
previously made of it in Paris by the volumetric method. But were 
further proof needed of the practical accuracy of our system, it is 
to be found in the very close proximity to the legal standard, at 
which the large Indian coinage has been maintained for many 
years, as annually reported by the assayers to the Boyal Mint of 
Great Britain, who test the fineness of the Indian |)yx coins 
by the Prench humid process. 

Without this method (improved and made more perfect, as it has 
been, in the hands of successive Assay officers,) it would, to my 
mind, have been very difficult for the assay establishments of the 
Indian Mints to have dealt with, in the same time and with the same 
accuracy^ the immense importation of silver to India during the 
last 15 years. In the single year 1865-66, there was poured 
into the Indian Mints, and manufactured into coin, silver alone 
roacliing in value to the prodigious amount of over 14 millions 
sterling. 

The system which enabled the assay officers to value such a 
rapid and heavy influx with accuracy, and with satisfaction to the 
importer on the one hand and to the mint (the buyer) on the 

* The Calcutta Assay office has been fortunate in the possession of its Fore- 
man, Mr. F r e w i n, who for over 30 years has been actively engaged in assay 
operations. He was head assistant in the office under Mr. Dodd when the lat- 
ter was investigating the adaptation of this system, and no doubt Mr. F rew- 
in ’ s intelligence and dexterity oontributed to its successful introduction and 
subsequent working ; he has trained numerous subordinates to the laboratory 
work who have turned out expert manipulators. 
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other, and to faithfully raaintain the immeuse resulting coinage 
close to legal standard, has been put to a severe test. If success 
be the criterion of merit, the 20 years’ large experience of this 
method gained in the Indian Mints goes, I think, to show that it 
is worthy of a yet wider field of utility. 

Appendix. 

1. The bottles, used in this process, are of thin (but strong) 
white glass and contain about 12 fiuid ounces : about 6 inches in 
height and 2 J inches in diameter at the bottom, which should pre- 
sent a perfectly even, level floor : they are without any (abrupt) 
shoulder, but become gradually pyramidal from about half way up 
to the neck : this shape favours the easy dropping out of the 
chloride. The neck is about one inch in length, polished on its 
inner surface ; the stoppers are of ground glass, polished, with 
globular heads, and are made to fit with the utmost acciuncy and 
smoothness. The bottles and stoppers are numbered, to corre- 
spond with the number on the muster board and also on the 
cups. 

2. The cups” are Wedgwood crucibles, smooth and thin, 
about 1 J inches in height, 1| inches in diameter above, and a little 
less than one inch in outside diameter at the bottom. The floor 
phonld be perfectly level, and neither it or the sides should 
present any roughness likely to retain the chloride. The cups are 
all numbered. 

3. The porcelain saucers are shallow, f o! an inch in depth, the 
upper diameter is about 4 inches, the lower 2 J inches. 

4. The turn-table is a circular board of about 3 feet in diame- 
ter, fenced by a brass railing (or by a simple ledge) ; its centre is 
occupied by a raised platform about 2 feet in diameter, between 
which and the rail the bottles (26 on each) stand, the round outer 
edge of the platform having semilunai* niches cut in it, into w-hieh 
the bottles fit ; opposite to each niche on the platform is a little 
concavity in which the stoppers rest when not in the bottles. Each 
turn-table is made to revolve on its centre in either direction, and 
is raised about 6 inches above the long general table on which all 
axe sup]3orted ^ close to each a fimnel is fitted into the lower (sup- 
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porting) table for conducting away tbe fluid eyplioned from eacli 
set of bottles, 

5. The trough is a basin of cast iron (painted), it may be oblong 
or round, raised to about the height of S feet from the ground ; 
when round and large enough for 20 bottles, sj^ace and distilled 
water may be economi>sed by having a platform insulated in the 
centre. This is convenient for resting the bottles on after the 
chlorides have been got out. A trough of this kind may be about 
2| feet in diameter, having a space 7 inches broad and 4 deep all 
round between the circumference of the basin itself and the outer 
edge of the island platform. Into this space is poured distilled 
water to the depth of 3 inches. From the rim of the trough hang 
as many brass supports as there are bottles to be inverted, these 
are two circular clasps connected at the back to a bar common to 
both : one, the larger, is inch above the smaller and lower one 
which is under water ; they are Oi>en in front (or towards the centre 
of the basin) to about f of an inch in width. The openings of 
both are in the same line owing to the lower (smaller) segment 
being projected towards the centre by an abrupt curve in the con- 
necting har, by which they hang from the brim. This arrangement 
receives and fixes the inverted bottles in the required position. The 
distilled water is removed from the trough by the withdrawal of a 
plug. These troughs, are sometimes made to revolve on the centre. 

6. The drop bottle used for washing down the glass rod when 
breaking up the chlorides, and for sprinkling the surface of the 
cups, is small sized, round, so as to be easily grasped; it holds 
about six ounces. The stopper is hollow, with 2 small tubes lead- 
ing from its head, one opposite to the other. Glass is so liable to 
break or chip, that a hollow silver stopper is now generally sub- 
stituted. 

7. The steam-bath is simply a square vessel made of sheet 
eo];)per, between three and four inches deej), the top or upper plate 
of which has a number of eiretiiar ox^enings about two-thirds of 
the diameter of a wedge-wood crucible. There is also a steam 
esca|)e x>ipG leading from the centre below to about a foot in height. 
They are of various sizes to contain from 10 to 150 pots : they are 
raised or moved by two lateral handles. 
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8. Hot air plate : of tHii sheet iron bored with holes for the 
reception of the crucibles, raised by iron feet about IJ inches above 
the furnace plate. It is furnished with a sc[uare tin cover which fits 
over it. This is provided with lateral apertures for the escape of 
heated air, and with a tube from its roof for the reception of a ther- 
mometer. 

The drying furnace on which the above rest is surmounted by a 
hood, the door of which (glazed) slides up and down by weights 
and pulleys j the plate is heated by means of gas jets ; it has a good 
draught, to carry off the nitrous fumes, as on it the musters are 
dissolved in the first instance on a sand bath. 

9. The forceps for removing the cake of chloride from each cup 
to the skiff of the balance should not be too sharp in its grasp, it 
is much improved by having the blades tipped for about an inch 
from the points with platinum about inch in width. 

10. It is a convenience to have the assay weights arranged in 
a set of ivory compartments in the weight box ; on the floor of 
each compartment are engraved the figures corresponding to those 
engraved on the weight which occupies it ; by this means the 
assayer has merely to glance at his weight box to see -what weights 
are in the pan of the balance, and to read off the ** touch’ ^ when 
each chloride is counterpoised. 

Description of the Figures, 

No. 1. The fluid being syphoned from the bottles ; those in a 
slanting position on the turn-table have been syphoned for the last 
time, and the chloride is being thus caiixsed to coiiect to one spot. 

No. 2. The bottles in position in the trough— so as to let the 
chloride fidl into the cups underneath the water. 

No. 8. An assay bottle— in natural size— in which the sample 
is dissolved and the chloride of silver precipitated. 

No. 4. Wedgwood cup in which the chloride is received, 
broken up and dried. 
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Desceiptio::^s of some raw xijra shells feom the Shah States 
AHB Pegu,— % W. Theobald, Jijh., Esq. 

(With plate XVIIL) 

[Reoeivecl and read Tfcli September, 1870.] 

On the return of my colleague, Mr. E e cl d e n, from the valley 
of the upper Salwin, he was good enough to place in nay hands a 
small, hut most interesting collection of shells made in that region, 
of wMch I at once gave a meagre and imperfect list in the Journal 
Asiatic Society of Bengal (YoL xxxiv, part ii, p. 273 etc.), with 
figures of some varieties of Melcmia mriahilis, I forwarded 
the greater part of the new shells home to Mr. Benson in the 
hope, that they would he worthily described in the Annals and 
Magazine of Natural History. The had health, however, of that 
veteran conchologist, prevented his publishing descriptions of 
them, and I have accordingly myself drawn up the characters of 
some of the new species from duplicates which I retained in my 
own hands. But as I have not as yet been able to recover the 
collection forwarded to Mr. Benson, my present descriptions by 
no means embrace all the novelties procured by Mr. F edden. 
In order to indicate the richness of the fauna, I must refer the 
reader to the rough list published in the above cited volume of our 
Journal. I may notice that, besides the new species here to be 
described from the Shan States, the following already known from 
the Burmese region are also represented in the collection ; Selioo 
helioifera^ B L, H. sanis, B e ns. ; JT. gratidator^ BL (var.), JE[. an- 
sorina^ T h., delibrata, B en s., jS". Per. var., S. Oldhami, 

B s., PT. Huttoni^ P f., JS. s., Nanina vitrimideSf D e sh., (?) 

IT, infula^ B s. (typical) and iY atUgia^ B s., Sd. Blanfordi^ T h. 
JBulimus Niligiricm^ P f., B 1., Opeas Wallceri, Bs., (this 

species and jET. sanis were originally described from the Anda- 
mans); Aehatim ( Glessula) Theolaldiana^ Hanley,^' Algcmts gra- 
phicus, B If. &e. 

In addition to the new species feom the Shan States, I have in 
the present communication also described a few interesting new 

' * Oonck ladica, pi, xvii, fig, 5. 
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forms wMcli I have witMn the last few years collected in Pegu 
and at Moulmein. 

Jerdonia (?) Phayrei, 32. sp. 

Testa parva, tiirbinata, perforata ; apice esserto ; anfractihus 
quin<][ue, angulariter quadratis, convexe planatis, hicarinatis : caii- 
na qiiaqiie plurimis setis regulariter radiatim panmiqiie siirsum 
inclinatis armata, hac peripheriali, ilia ad suturam posita, in ul- 
timo an&actu tantum carinis duabus solutis apparentibus ; area 
circumumbiiiacari duabus carinis filiformibus cireumdata, umbili- 
cum valde profundum coarctantibus. Epidermide vix scabriiiseula, 
fusca, ad aperturam leviter striata. Apertoa subeireulari, integra, 
hand obliqua ; peristomate prope margmem superiorem breviter 
expanse. Diam. major .13, diam. min. .10, alt. .12 uno. 

Habitat Shan States,’’ vaHe superior! Saiwin. 

I have named this shell in compliment to Sir A. Ph ay re, 
first Chief Commissioner of British Burma, who directed the ex- 
ploration of the upper Salwin, I include it merely provisionally in 
Jerdonia^ as the operculum is unknown, and I have only one speci- 
men to describe from. It may prove to be a Cyathoimm* 

Alycseus bifrons, n. sp. PL XVIII, Fig. 1. 

. Testa perspective umbilicata, depresse eonoidea, translucente, cor- 
nea ; apice rubello ; spira elevatiuscula, sutura impressa ; anfraetibus 
quatuor, rotundis, juxta stricturam regulariter et confertim stinato- 
costulatis, reliqua parte aliquando fere Igevigatis, aliquando ievissime 
striatis. Strictura glabra, longa, fere qiiartam partem ult. anfraetus 
eequante, duabus costis fortissimis mimita, quarum posterior paulo 
robustior et anteriore longior est ; tubulo sutiirali teniilBsimo, 
adpresso, quartam peripheriiB oequante ; apertura ampla, eireuiari, 
sensim dedecta,* perist. duplici, albido, labio adnato angustissimo, 
labro infra modice incurvato. Diam* maj. .20, min. ,15, ali 
,10 nnc. 

• Habitat: Shan States. 

Alyeseus cueullatus, n. sp. PI. XVIII, Fig. 2. 

Testa umbilicata, depresse subdiscoidea, rubento cornea, transvor- 
sim stiiata, juxta stricturam striis fortioribus sive cos^lis filiformi- 
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bus confertissimis ornata ; apiee glaTbro, rufescente, eleyatiaseiilo ; 
anfractibiis quatnor, convezis ; tubulo suturali modico, quartam 
periplierise viz sequante ; stricture brevi, leevigata, striis nonnuUis 
costiformibixs ad basia et costa crassa traasversa aotat a. Apertiira 
parma obliqiia, sabrotundata, fere soluta, labro exterae aiodice 
expanso, lamellose aadalato, ad margiaem paulo iacrassato, 5-iaciso, 
lamella siipera maxime prodacta ; labio simplici, paxilo arciiato, 
sapra viz adaato ; opercalo coraeo, margine elevato niieleoqiie cea- 
trali paruni excaTato. Diam. maj. .21, diam. mia. .20, alt. .21 anc. 

Habitat: Sbaa States. 

TMs is a remarkablj fine species witb. tbe creaalated lip of A, 
phctoclieilus muGh GxaggeTSbted, 

Alyeseus Feddenianus, a. sp. PL Fig. 4. 

Testa globose sabtarbiaata, profaade ambilicata, glabra, ia ulti- 
mo aafracta ad sataram pecaliariter deplaaata, deinde sabangala- 
ta et infra angalam levissime eonvexiascala sea j)lanata et angustata, 
solida, brannea ; anfractibas SJ, rapide crescentibas, superioribas, 
convexiascalis, ultimo supra et prope ambilicam angalato ; tabulo 
satarali tenai, prope apertaram orient e et fere dimidiam altimi 
anfractas in longitadine £eqaante ; strict ura brevissima, yix conspi- 
caca; apertara eircalari, carneola, supra angastissime adanata; 
perist. daplici, interne integro, tenaissimo, externo breviter ex- 
pansiascalo et refiexo. Diam. maj. .20, d. min. .16, ait. .16 anc. 

Habitat : Shan States. 

This shell is an interesting addition to the Dioryoe group, the 
only other Pegu form being A, (Bioryx) amphora^ B., first procured 
by myself at Moalmein. The latter is a very variable shell in 
size, unless two forms have been confounded under it, and Mr. 
F e d d e n ’ s collection contained two examples of it from the up- 
per Salwin, bat I have not the means of re-examining these just 
now. 

Out of four species of Alycmus, collected by Mr. F e d d e n, three 
are new ; so that when greater facilities exist for examining this 
region, w© may look for large additions to this very interesting 
genus of opercalated land shells. 
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AlycsensgrapMcus, B l fcl var., PL XVIII, Pig, 3. 

Jour. Asiat. Soc., Bengal, 1862, VoL xxxi, p* 137. 

Beside tlie typical form described by Mr. B 1 a n £ o r d from Arra- 
can and Pegu, an interesting yariety also occurs in tbe Sban States 
for tbe identification of wMcb I am indebted to Mr. B 1 a n f o r d. 
It differs from tbe type by a shorter, more subtile and siibgiobose 
shape, and by the ribs on the whorls being slightly more distant 
from each other and yery sharp. There are also some of the stronger 
ribs traceable even on the constriction near the aperture. The 
shell is pine white with the apex and the adjoining whorl beauti- 
fully pale yellow. I haye given an illustration of this variety in 
order to facilitate comparison. 

Biplommatina Salwiniana, n. sp. 

Testa sinistrorsa, ovate tiirrita, non rimata, pallidissime fiaves- 
cente ; sutura impressa ; anfractibus 7|-, eonvexis, reguiariter cres- 
centibus, transversim distincte striatis, striis in ult. anfractu magis 
distantibus ; apertura rotundate ovata, margine columellari recto, 
dente parvo submediano instructo, margine externo uniforme cur- 
vato, tenuiter calloso. Long. .20, lat. .10 unc. 

Habitat : Shan States. 

Biplommatina pnpaeformis, n. sp. 

Testa sinistrorsa, oblongo ovali, non rimata, pallidissime cornea ; 
sutur^ impressa ; anfract. 7, reguiariter crescentibus, transver- 
saliter eonfertim striatis ; apertura subcirculari, margine eolumel- 
lari brevi, recto, dente columellari medico instructo, labro dupliei? 
margine externo expanse. Long. .16, lat. *08 unc. 

Habitat : Shan States. 

Biplommatina affinis, n. sp. 

Testa dextrorsa, ovata, turrita, vix rimatii ; anfract. 7, reguiariter 
crescentibus, transversim leviter striatis, ultimo antice v^iido as- 
cendente B.pulhded modo ; apertura ovaii, margine columellari recto, 
dente parvo instructo, labro duplici, extra expansiusculo. Long. 
.18, lat. .08 unc. 

B. pulMa differt magnitudine, spira minus attenuata et apertura 
magis rotundata. 

Habitat; Shan States. 
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Diplommatina scalaroidea, n. PL xvlii. Fig. 5» 

Dipl, testa ovato turrita, simstrorsa, albida, solidiila, non rimataj 
apice snboLtiisa ; anfraetibus 7, convexis, sutura profunda juiictis, aii- 
tepennltimo latissimo, peniiltimo supra aperturanx sensini constricto ; 
anf. primis duobiis ad apicem laevivgatis, ceteris eostnlis traixsversis, 
sub-oliqiiis, distaiitibus, filiformibus ornatis, interspaciis politis ; aper- 
tiira late ovato-rotimdata, labio lateraliter incrassato, supra |>roduetOj 
adnatOj medio teiiuissimo ; columella plica valida et infra earn in™ 
cisione profunda instructa ; labro du]xlici, incrassato, pauio dilatatOj 
intus kevi, extra pauio refiexiuseulo, iorope medium insinuato. Alt. 
testae 0.2^ lat. max. 0.1 ; alt, apert. .07, lat, apert, circ. .06. 

A very marked type of tlxe sinistrorse Dijdommatincdj soinowlxat 
allied to tke Assamese D. Jaintiaca^ G*.-A ii s t e n, but readily distin- 
guisked from it by its more turreted skape, and by tlxe deep incision 
below tke columellar fold. 

Habitat : Mandalay, regno Burmanioo. 

SriuAciiLUM Gobboki, Bens.? pi xmii, Pig. 6. 

O 2 nsiho 2 )orus B e n s o n, Ann. and Mag. nat. hist. 1863. 

Testa planorbulari, late umbilicata ; anfraetibus 5, depressiuscale 
teretibus, sutiira profunda junctis, transversim minute striolatis et 
rugis nonixullis tenuibus spiralibus notatis ; ultimo prope aperturam 
sonsim desceiidente, sii^na gibbsulo, tubulo ab apertiix'a modice 
(eirciter 4 m„ m.) distante et postice eurvato instructa, ad aperturam 
breviter soliito ; colore albida, strigis eastaneis latiuseulis, fiilgura- 
tim transeuntibus, et ad peripkeriam ult. anf. fascia eastanea 
deiitata interruptis ; e|)idermid8 cornea, ruguiose striata ; apertux-a 
obliqua, pub-circulari, perist. diiplici, interno kevi, supra pauio 
emarginato, externo expaiiso et reflexiuseulo, alato, ala intus 
exoavata, aiigiistatim in anf. penultimum asceiidente et adnata. 
Diam. maj, .91, min. .75, alt, ,27, apert, .27 unc. 

Habitat : valle Sittonug’’ prope Tongliu, teste P. M a s o n. 

This fine species differs from 8, Avannm, Blanf., (wliick it 
somewhat a^xproaekes in size), in tke peculiarly deflexed last wkoii 
towards tke mouth, and in its greater Toliition, tke last whorl being 
at tke aperture slightly detached from tke previous one. The wing 
too nearly lies in tke plan© of tke axxertiire, and very little incliiios 
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forward. The tube is situated a short distance behind the aperture, 
and is rather strong and inclined backward in a curve, being sensibly 
constricted towards its end. I can hardly, see any difference between 
the Tonghu specimens and Benson^s description of Op, Gordoni^ 
except that Benson mentions in his species the existence of 
minute spiral stria3 while in my sj>eeimens the strice are in some 
rather strong and few, in othei’S they are iieaidy quite obsolete* 

Pupa fartoidea, n. sj)’ 

Testa cylindraeea, polita, diaphana, subrugose stiuata, pallidis- 
sime cornea, ad aiffcem conoideiim parum intlata ; sutiirii inipressa, 
moniliforme serrata ; anfraetibus 7 ; apertura quadrate ovaii, labio 
albido, reffexiusculo, umbilicum fere obtegente, dentibus diiobus ius- 
tructo, dente paiietali crasso, lamelliformi, alteroque miminio, baud 
proeul a sutura posito. Long, .15, lat. .07 xmc. 

Hatitat Shan States. 

Pupa Salwiniana, n. sp. 

Testa pyramidata, rimata, fusee-comea, epidemiide hwi indiita, 
anffactibus 6, convexiusculis, sutura impressa junctis, xiltimo ad 
aperturam breviter ascendente ; apertura rotunde oblonga, parum 
dilatata et tertiam longitudinis superante, dentibus quinque, albi- 
dis instructa: dente prime parietali inagno, lamellari, mediano, 
alteroque parietali mimimo juxta siituram posito, tertio parvo um- 
bilicum juxta, quarto quintoque in labro submediauo et ad basin 
sitis, modieis, eequidistantibus ,* labro simpliei, non reffexo. 

Long. .16, lat. .09, apertures alt. .06 tuic. 

Habitat : cum preeedente. 

This species resembles P. hathjodon^ Bs., but is more accumiiiato- 
ly and regularly pyramidal, 

Vitrina (?) venusta, n. sp. 

Testa ovato auriforme, supra vLx convexa, diax>h.ana, tenuissima, 
polita, subrugose striata, Imte ffaveseente bruimea; anfraetibus I J 
celerissime crescentibus ; apertura iatissima. 

Diam. maj. .30, d. min. .17, alt. .10 iinc. 

Habitat : prope Chuegale Sakan/^ montibus Arakan” dictis, 
inter Tonghup et Prome, Though a smaii species, it is a well marked 
one, but I did not obtain it alive it may be a JBUmmn* The 
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species is closely allied to tlie Nilglieri F* anriforQms, Bianfordy 
but is smaller and comparatively higlier. 

Vitrina Ataranensis, n. sp. 

Testa rotmidate ovata, polita, lineis incrementi leviter rugata ; an- 
fractibiis quatuor, regulaidter ci’eseentibiis ; sutura excavata j apice 
elevatiusciilo ; apertura obliqua, quadrato-lunari, margine tenuis- 
sinio j eolore succinea, (junioribus virescentibus). Biam. maj. ,64j 
rl. min. .54, alt. .22 unc. 

Habitat prope “ Ataran’’ flumen, Provincia Martaban. 

Tiie animal is dark colored, mottled witli paler, and belongs to 
tlie section 

Hanina (Sesara ?) Ataranensis, n. s];). PL xviii, Pig. 7. 

H. testa sub-lenticulari, imperforata, pallide eastanea, ad perplie- 
riam ultiini anfraetiis acute carinata ; spira convexiuscula ; sutura 
vix impressaj anfraetibus angustis, supra transversim costulate 
striatis, striis apicem versus evanescentibus ; apertura verticali, 
angiista, labio tenuissimo, labro intus incrassato, albido, ad basin 
lamellis duabus armato ; bac j)i’ope umbilicum costiformi, simpliei, 
intrante, ilia longa, sub-Mpposideriformi, incrassata, reclinata; 
anfractu ultimo ad apertmam non descendente ; basi convexius- 
cula, infra periplieriam et regione centrali leviter exeavata. B. maj. 
,40, d. min. .35, alt, .18 unc. 

Habitat prope “ Ataran’’ flumen Province '^Martaban,’’ 

Tliis elegant little sbell is closely related in form to JH, {Stenotrema) 
spinosa^ Lea, of Alabama. I bave not seen the animal, but from 
tbe relation of tbe sbell to Nmtina (Sesara) pylaica^ Bens., wbicb is, 
beside several otbers of the same type, also found about Moidmein, 
I suspect tbat it belongs to tbe sub-genus Besara* 

Stenogyra [Opeas] terebralis, n. sp. 

Testa elongata, imperforata, tenui, cornea, non polita, anfracti- 
bus lO J, de|)ressG coiivexis, sutura impressa junetis, confertim stria- 
tis ; ultimo tertiam longitudinis vix mquante, epidermide seabra ; 
perist, acuto, margine columellari brevissiine refloxo, leviter torto. 

Long, tesbe .95, lat. max. ,17, alt. aperturfo .22 unc. 

Habitat : Sban States. 
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Descnjptiom of some new land shells. 

BiTiimA is^ASSA, T h e o b, PL xviii, Fig. 8. 

Jour. Asiat. Soc. BexigalLlB63, VoL xxxiv, p. 275* 

Bitb. testa elongato terita, polita, diapliana, solidiusciila, impor- 
forata ; aufractibus 6, lent© convexis, sutura sim|)lici jimctis, striis 
exilissimis incremeiiti tectis ; iiltimo basi coiivexiusculo ; s^dra 
breviore ; apertura subovata, intus lajvi, supra (vel postlce) acute 
aiugulata, antice rotundata, seusim prodiicta ; labio et labro leviter 
curvatis, primo paulo incrassato, altero acuto, margine teniii, extra 
prope marginem costa solidiuscula erassa iiistructo; opercailo 
testaeeo, ovatoj eoncentriee striato, luicleo subeeiitrali. 

Alt. testae .35, diain. max. .25, alt. apert. fere .2, Icit. .15, une. 

Habit: Slian States, 

This is a very interesting species. The shell is exactly lihe a 
Blanfonlia^ but it has the calcareous operculum of a .BlfMnia, 

liitboglyplms Martabanensis, n. sp. PL xviii, Fig. 9. 

Testa globose eonica, imperforata, solidd, vireseento albidd, trails- 
lucente,ferel8evi,transv©rsim exilissime sti-iatd, spird parva, regiiiari, 
subobtusa ; anfractibus 4|-, celeriter creseentibus, ultimo f loiigitudi- 
nis mquante, apertod elliptica, antice rotundata, postico angulata. 
Columella callosa, polita, paulo dilatata, labro acuto leviter eiirvato, 
antice ad latus subtruncato. Long. .20, lat, .12, apertura 0 .10 unc. 

Habitat rivulis quibusdam provincia Martaban.” 

A few examples of this interesting addition to the Pegu fauna 
were forwarded to me from the Martaban district, by F. N e p e a n, 
Esq., of the Forest Department, mixed with the common Balmlmas 
and Melanias of the district. The operculum is horny. The general 
form of the shell, and the peculiar iiattening of the columolhir lip, 
quite agrees with tlie Eimopean species of LiiJiOtfhjphHs. Gould' s 
AmnicoU cincta from Tenasserim has been suspected l>j F r a ii e ii- 
f e 1 d to belong to £ithogli/2>Ims, but it is tolerably certain that 
Gould's species is very closely allied to, if not identical witli, 
^aludomm hliosa Benson. 
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On the Land Shelias of Bohbbon, -with descriptions of a few- 
new SPECIES, — Geoffrey Nisvill, 0. M. Z. 8. 

[Received and read 7fcli September, 1870.] 

Llie described land sliells of Bourbon, or La Ed union, are far 
fewer in nnniber tlian tiiose of its sister Island. TMs can be ac- 
counted for, by tlie great difEcnlties tbe collector lias to encounter 
in tbe inoiintainons districts, — always tbe most prolific, owing to tbe 
great beigbt of tbe mountains, wbicb are at tbe same time ex- 
tremely rugged and precipitous secondly, by tbe greater part of 
tbe Island wbicb is under cultiTation being almost devoid of tbe 
deej), well wooded ravines and small bills, rising abrujitly from 
tbe table-land, wbicb form siieb a ebaraeteristie feature of tbe 
present Mauritian scenery and still enable tbe naturalist, tbrougb- 
out tbat Island, to examine at bis ease, at least some trace of tbe 
original fauna and flora. I bave not tbe least doubt tbat in tbe 
centre of Bourbon, scarcely ever visited by any naturalist, on tbe 
slopes and plateaux of tbe almost unexplored lofty mountains, — 
in whose most inaccessible parts, descendants of tbe old Maroons 
are still said to exist in a perfectly wild and savage state, — 
many very interesting new species and even perhaps genera are yet 
to be found. I mucb regret not having bad time to expilore Cilaos, 
Plaine des Palmistes and the district round tbe still active volcano, 
all three evidently offering a rich field to tbe naturalist ; unfor- 
tunately my time was limited in the walking tour wbicb I made 
round tbe Island. I now give a list, with a few remarks attached, 
of all tbe species wbicb, as far as I am aware, bave as yet been 
described from Bourbon. 

1 . Helix cgelatxjra, P e r., Prod. 48. {Kanina apiid Albers.) 

This is, as far as I can remember, a true MoUx and not a Kani- 
na ; unfortunately I did not make any note on this ‘when I 

examined tbe animal, though I jjrob ably should bave done so, bad 
it possessed a mucous gland. 

Tbe tentacles are purj)lisb-Hack, tbe front of the neck stained 
dark brown, the posterior part of tbe animal yellowisb-brown, sole 
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of the foot the same. It is tolerably abundant in damp places 
under stones &c., in ravines, at an elevation of about 1000 feet 
above the sea. I found it alive in nearly all stages of growth ; in 
the very young state it somewhat resembles the figure of Vitri^ 
ua Borhonica^ Morlt,, Series Conchil. p. 48, 1860. 

2. Helix (Doucasia) similaeis, F 4r., Prod. 262 (var. Borhonu % 
D e sh., Moll, de la Eeim, p. 85). 

This shell is very common everywhere throughout the Island ; tliere 
are two common varieties : — var. A, very large, much more so than 
any I found at Mauritius or the Seychelles ; var, B, smaller, with a 
broad brown band, much more developed than in any from the other 
localities of this widely distributed Ilelk; I) e s h a y o s makes a 
species, H, Borhondea, which is nothing but this variety, oidj^ tiie 
above characteristics are even more marked than usual. Animal 
light brown, closely mottled with minute, pale yellowish spots, 
tentacles brown. 

3 . Helix ? betecta, F 6 r., {Bfanlna apud A 1 b e r s) . 

This and the following 2 species I did not find myself. 

4. Helix ? Feappieri, D e s h., Moll, de la Eeim. p. 86. 

5. Helix Eubeli, D e sh., ibid. p. 87 (‘?-Bareia,yi, Ben s.), 

6. Helix impeefeota, D e s h., ibid, p. 89. 

At about 2000 feet elevation, rare and iocul, in damp woods ; this 
species is also found at Mauritius, wdiero it is fur moiaj abimdani, 
creeping about on the ground amongst decaying vegetal ion j my 
specimens from both Islands cannot be distinguished from one 
another. 

7. Helix setilibis, Bens., Ann. Mag. 1851, p. 252, (1£ Fin- 
Deslx.). 

Another species common to both Islands, found in the sumo 

localities as iho preceding pit ■■appears to be rare at both. 
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8. Helix Baeclayi, Bens. apiid Albers). 

Tills is, I believe, Desliayes’ IL. 3iidel% botli description and 
figure agree admirably ; tbe unique sxDeeimen, from -wMeli this latter 
was described, appears to have been accidentally broken, whilst 
being figured. I) e sh ay es says, from the debris I believe it to 
have been 6 to 7 mil. in diameter’’ ; of IT. Barclayi^ however, I have 
never found any specimen more than 4 miL At Bourbon I found 
this species rather local, on huge boulders, perfectly undistinguisli- 
able from Mauritian specimens. 

Tentacles iron grey, posterior of foot white, the rest of the ani- 
mal the same, with numerous and regular dark grey streaks, 
showing very distinctly through the transparent shell in a trans- 
, verse pattern. ■ 

, . 9. Helix' SxiLxiziEKTsis, n. sp.' ■ 

Shell very minute, somewhat turbinated, horny, thin and fragile | 
4-J rather convex whorls, minutely transversely striated, strioo 
wide apart, acute and presenting, under a magnifying glass, a 
somewhat lamellar appearance; widely and deeply unibilicated ; 
the base rather convex, in young specimens provided with a simi- 
lar sculj)ture as on the whorls, becoming obsolete, however, in full 
grown ones; a|)erture small, with the margin of the outer lip 
simple and acute. 

Biam. 2, xilt. 4 — 5 m.m. 

I have named this minute species after the village near where 
I found it, about 24 miles up a steep towards the centre 
of the Island. Salazie is extensively used as a sanatariiim, 
on account of the invigoi'ating temperature and some noted 
mineral water-springs ; it seemed to me, to be one of the most 
fixvourable localities I have yet visited in the tropics for the 
botanist and naturalist : plants and ferns, insects, birds, fee., 
all seemed ecpiall 3 ^ attractive and abundant. I especially noticed 
many beautiful Orchids in my rambles towards the old extinct 
volcano, which towers, some little distance off, at the back of 
the village, some 11,000 feet above the sea. I found the little 
shell above described, in conxpany with the preceding, on large 
masses of rock. 
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10. Na]S-INA (MaGROCIILAMYS) GrEOPPIlEYI; H. AcL 

Pirn Zooi. Soc., 1868, p. 28Q. 

Ill tlio original description, there is unfortunately an error in 
the printing of a note from myself ; it should be “ the animal is 
yellon” and black and resembles that of N, nitelh, that of iV, 
urginea is of a imifoiun dark grey, almost black.” 

Animal provided with a mncoUvS gland, tail truncated ; tentacles 
black, the black continued a short distance beyond their bases ; 
neck yellowish-grey, slightly mottled with black, the hinder part of 
the animal yellow, mottled on the sides with black, bordered with 
a yellow margin ; sole of foot yellow. It closely resembles tho 
animal of iZ niiella^ as described by myself, ZooL Soc. Proe. 1868, 
p. 258, the shell, however, is very different, being not nearly so 
depre>ssed, &e. ; it is more like ZT. 2:^roIetark^ Mori t., but the last 
whorl is not carinated, &:c. It is abundant at Salazio under dead 
leaves, stones, &c., in damj) woods. 

11. Nanina (Macbochlamys) Maillabdi, Dcsh., Moll, do la 
E4un, p. 86. 

I procured two or three specimens of a shell, which I have 
identified with this species, both at Mauritius and Bourbon; 
unfortunately I did not succeed in finding live specimens, or a 
sufficiently large set of the shells, to be perfectly certain of their 
identity. 

12. Nanina xiAmPHOBA, Morlt., Sei\ Conch, p, 57 (? argenka 
var.) 

I did not succeed in finding this species myself ; I consider 
it as the most aberrant form of a small group of Mast^arcaxe Bhells, 
probably all descended fi.'om a common stock at some not wry 
remote period, now constituting more or less g(iod species,” ac- 
cording to the individual opinion that each naturalist may have 
formed for himself, as to what should constitute a sx:)ecies and what 
a variety. I would class these species as folio WvS : — 

A. Mrnma Unophora. This is the most narrowly turbinated, 

• exerted form of the group, with tho strong keel visildo on ail 
the whorls, it is described as coarsely Btriatod ; it is apparently 
very ^searee. ‘ 
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B. Ncmina arcjentea^ Bv., Cone. Icon. No. 1484. I should fancy 
this must be the oldest, or nearest to the original type, from almost 
perfectly similar forms being found in both the sister Islands, 
under circumstances that would seem to preclude the possibility of 
its having been introduced into either. In form at is very close to 
the |)receding, but the last whorl is more dilated, not compressed, 
the sharp heel not visible on the other whorls ; it is finely striated. 

C. Ncmina implieataf n. sp. Closely allied to W, semicerina 
M 0 r It. ; it differs by the whorls being rounder, more convex, the 
heel in consequence almost rudimentary ; the green band of the 
epidermis round the umbilicus is a little broader, without the 
conspicuous brown stripe next the suture, in its place the same 
green epidermis, as round the base, forms two bands in the centre 
of each whorl, the lower one being broad and distinctly marked 
throughout, the upper one indistinct and interrupted, only clearly 
developed in the last whorl ; the apex is more obtuse, but the 
most characteristic distinction is the absence of the coarse, regular 
striatiou, iV. imiMcata being perfectly smooth ; the proportions of 
the two species are almost exactly the same. 

In the style of colouring, it somewhat resembles N. argenUa, it 
can, however, be easily distinguished by its more depressed and 
concave wliorls, on the last of which, there is an almost impercepti- 
ble keel. 

Haro ; Peter Botte Mn. Mauritius. 

D. I^anma semicermay Morlt., Hev. Zool. 1851, p. 219, 
f Baiimnis^ Ben s.). Locally abundant at Mauritius on slmibs, &o., 
in very damp woods. This handsome shell varies considerably in 
colouring, the whorls are a little less concave than in the last, the 
keel on the last whorl a little more developed ; it is the most 
strongly striated species of the grou|>. 

Animal whitish, neck mottled with black, tentacles grey. 

1 8 . Nakixa aegextea, By. ' 

I have already spoken of the affinities of the shell of this species ; 
the animal is of a pure white, the front of the neck having a 
faint yellow tinge, the tentacles are orange with dark grey streaks ; 
the tail is sharply truncated, near it there is a mucous pore with a 
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prominent, pointed, orange-eolottred liook elose to it. Forind with 
JTelia^ coclatiira^ tolerably abundant, biit local, at a considerable 
elevation, in damp xdaces. 

14 . Nanina (IfAcamcHLAMYs) :.xn:’ELLA, Morlt., Eev. Zool. p, 
219. 

This Mauritian species is recorded by 1) e s li ay e s, Moll, de la 
Beun. j)* found in Bourbon, I did not find it, liOAvever, 

at‘ the latter Island. I have desenbed the aiiiiual from Mauritian 
sx:>ecimens, Proc. ZooL Soe. 1868, j). 258, 

15. Nanik-a? PEOLETAHiA, Morlt., Ser. Conch. x>. 60. 

Another Mauritian shell, mentioned by D e s h ay e s as found 

■\rith the preceding, I think it just x^^ssible, ho may have mis-identi- 
fied his Bourbon speeimens, and that they may prove, to belong to 
the species siibsecxuently described by 11. A d a m >s as Ab Oeojfh^i. 
I certainly found no shell of this type, with the last whorl angu- 
lated, or carinated, at the x>orixdxery, agi^eeing w'ith M o r e 1 e t ’ s 
description of jS\ proleiarm, 

16. Nanika PEJETITMIBA, Per, Bull. xm. des sc. p« 303, 

Animal white, thickly sprinkled with dark grey, esxxeeially on the 

neck, tentacles iron-grey ; x>rovided with a mucous x'^ore. Tory local, 
but not rare, found at a considerable elevation in dax.nx^ •woods 
amongst decaying vegetation ; living under the same buslies ; 
disfinguislxable onlj’ by the proxxortions and number nf tlu* wliorls 
and l)y the total absence of the strong eanaliculatioii oi the sutures ; 
I found a good many sj>ecimens of «a shell w hieli I will now de- 
scribe. 

17. Naxina Coubemoyx, n. s. 

Shell almost exactly like the xueeeding, only a shade smaller ; 
with only five whorls, not comx^ressed, with the suture not canali- 
ciliated, soinew'hat indistinctly banded with a rather broad brown 
belt ; slightly more ox>euiy perforated. 

M. prceiuMida^ height 6|, diam. 9 in. in, ; 

N, Cordemoy% ditto 6, ditto, m. m. 
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I liave named this shell after M, Jacob d e C o r d e m o y, 
a well hnowii botanist at Bourbon. 

18, STE^smGYEA (Opeas) clatxtlhS'US, Pot. and Mich, G-all. de 
Doiiaij I;, p. 136. 

This little Bourbon 02Mm is easily distinguished at a glance from 
the still more common and widely spread group, (0. gracilis, 
Hutt,, O. Maimtiana, Pfr, &e.,) by its more polished and shining 
appearance, by its being devoid of regular and distinct striation, by 
its more swollen and more rapidly increasing whorls, this difference 
being especially noticeable in the first few whorls near the apex, by 
its more angular aperture, &c. ; it is, I believe, the shell described 
by Pfr. Mon. Hel. Vol, I. p. 159, in the foot note marked with 
a single asterisk, where it is referred to the Bui. clavtdims of P. and 
M., he there gives the length of the species as 8 mill., this is jirobably 
my var. A. ; in YoL III. he re-deseribes the species from a Mauritian 
specimen, where he gives the length as only 6 mil. &c., agreeing with 
my var. J3. I have never seen this species from Ceylon or any part 
of India, though the other group of 0. graoilis &c., is as abundant 
at both, as at Mauritius and the Seychelles ; I did not, however, find 
my var. B. of 0. clavulimis at Bouihon, though I expect both it and 
Opeas Mmiritianci and gracilis will eventually be discovered there ; 
the habits of the subgenus Opeas are more favourable, than perhaps 
those of any other moliusk, to their introduction into distant coun- 
tries, they are to be found in cultivated spots nearly everywhere, 
even in the gardens of large cities like Calcutta and Port Louis, where 
they bury themselves in the ground amongst the roots of plants, &c., 
sometimes under stones. 

I divide this species (0. chvulinus, P. and M.) into two forms or 
varieties — 

A. Whorls seven, the last one especially not txiiite so tumid as 
in the next variety. Bourbon, Mauritius and the SeyehoHos. 

Long. 81, diani. maj, 3 j long, apert. diam. 1 J m. m. 

B. (Pfr. Mon. Hel. III. x>. 394). Whorls six, broader in pro- 
portion to tlieir length than those of the preceding. Mauritius and 
the Styehelles. 

Lojig. G, diam, ; long, apert. 21, diam. I J- lu. m. 
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Mv numerous specimens of tliis variety all have tlio above 
measurements, agreeing mth those given by Pf r. loc. cit., except 
as regards the aperture, to which he ascribes 2|: in length and 1 
in breadth. I purpose speaking of the other Mauritian species of 
this sub-genus in another paper, which I hope to publish shortly, 
on the land shells of Mauritius, 

19. BuLnrxjs yexustus, Morli Journ. de Ooneh. 1801. 

I found no s|)ecies of this genus, and think it ])ossible M a i 1 1 a r d 
may have, by accident, sent some shell from tlie Comoro Is. to 
I) e s h a y 0 s, who has recorded this species from Bourbon. 

20. Exxea BicoLon, Hntt., J. A. S. Bong. ; ITT, p. 93. 

I believe myself that this little species has been introduced here 
amongst the roots of sbrubs, d:c., as well as into Mauritius, the 
Seychelles &c. ; I have always found it in all these islands near the 
sea, in other words where there has been a great deal of cultivation- 

21. Gibbtjs (Gibbulixa) inteusecta, D e sh., Moll, de la Eeiin, 
p. 91, (? var. of Boarguigmti, D e s h.). 

I think this species is very doubtfully distinct from the following, 
of wliich I found some undoxibted varieties approaching, by a 
slight diminution in the convexity of the whorls, very closely to 
Deshayes’ figure of the present species. 

22. Gibbus (Gibbxjlixa) Bouugitiga'Ati, Desli., ibid p. 90. 
{lictcillasj Pfr. var.). 

I Iiave hesitated some little time, whether to accept this spo<*ies 
or not, it only diffei'S from the Maiuitiaii fL hacillm^ V ti-., by 
its slightly sniailor proportions and by a very marked diliereui'e 
in the sculpture, which in this species is very fine, luirdly dis- 
cernible except under the Jons, whereas it is coarse and very 
distinct in G. hactUus^ this characteristic has decided me on re- 
taining tke species ; the animals are hardly distinguJsIiablo. I 
sbonid have described the colour of the animal of G. haciUus as 

yellowish inclined to green’' in my description in Zooh Soc. 
Proo. 1868, p. 259, that of the present species is a decided yellow, 
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witli tliG front of tlie neck sligktly crimson, sides of tke foot 
mottled witli dark brown, tentacles cidmson. Not uncommon, widely 
spread, in damp woods. My specimens ax^e all rather smaller than 
D e s li a y e s’ type, being 9^- mill, in length and 5 J in diameter ; a 
variet}!^, probably D e s h ay e inter secta^^ being in length 10 and in 
diameter 4|. This shell agrees very fairly with a species figured as 
P. versipoUs^ F e r. in D e s h a y e s’ Hist, des Moll, and in K li s- 
t e r ’ s Conch. Gab. PL XI, fill and 12, though I believe them to 
represent Mauritian specimens of the allied G. hacilkis, P fr., des- 
pite the magnified sculpture in both agreeing far better with that 
of the present species. M or e let, Ser. Conch, p. 89, justly points 
out that the figured specimens do not agree with the original 
description ; F e r u s s a c ’ s remark that the animal of G, rerszpolis 
is of a rich orange red fortunately sets the qxiestion at rest, confirm- 
ing M o r e 1 e t ,* it can neither be G. hacilhis nor G. Bozirguignati, 
the animals of both of which are pale yellowish. 

23. Gibbxjs (Gibbulina) veesipolis, ¥ {=:fumeuhi$^ Yel.) 

Of this species I only succeeded in finding one or two live speci- 
mens in a damp wood under stones; dead, bleached shells, on the 
other hand, were more plentiful and wider spread than those of any 
other Bourbon species of the genus, especially on the dry, sandy 
plateaux behind Salazie, where I could find no traces of any other 
land shells whatever ; the animal is of a rich dark orange colour 
with puiqDlish-black tentacles a.nd with 2 broad streaks of the same 
shade on each side of the foot. This is, I have no doubt, the shell 
F e r 11 s s a e called Fnpei^ versipolk, Prodr. 468. The figure given 
by M 0 r e 1 e t, Ser. Conch. PL V, fig. 14, (the lower variety princi- 
pally) corresponds perfectly with some of the varieties I found of 
the present species at Bourbon, though not exactly with any of the 
Mauritian s|)eeies that I have seen, the nearest being G, hohstozna^ 
Mori t., var. and G, Bupontiamy milii, one of which has probably 
given rise to the statement G.mrdpoliB^ F e r., is also from Mau- 
ritius. M o r e 1 e t states the speeiraen figured to be an authentic s^xeei- 
mon of F e r 11 s s a c ’ s type, but does not clearly mention whether 
it is from Bourbon or Mauiitius ; in any case it differs materially 
from both G. ImlUm and G. Boimjmjnatiy one of which, as I before 
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mentioiiGcl, was figiirecl by D e s li a y e s and K (i s t e r for tliis 
sbell. F e r ns s ac ’s note tbat tbe animal is a liaiidsome scarlet- 
orange colonr answers perfectly to tbis speeies, tlie only sliell of tliig 
type from Manritius witlx a similar animal is \€f. holostoma^ M o r 1 1., 
one of these two then G, fimiciihis.^ qt G, Iiohstonia, must be Ferns- 
sac’s original versipolis^ and if the type specimen was from Bour- 
bon, it nndoiibtedly belonged to the present spec-ues, the colour of the 
animal precludes its haying been either ^r. haciUm^ Pfr., striata- 
costa, Mori t., or the shell kindly identified for me as it by J?iLr. H. 
Adams from the late Mr. C n m i n g ’ s eolleotion, the animal of 
which I wrongly described under this name in Proc. ZooL Soc. IS (5 8, 
p. 2(30, and which is, I Lelieve, a new species ; these three last have 
as yet been found in Manritius only. 

24. Gibbus (GhBBULiNA) TUiiGiDULirs, Dosh., Moll. de la ileiin, 
p. 93. 

This shell appears to be very rare, I did not succeed in taking 
it alive, I procured my specimens on the road to Salazie ; it most 
resembles a small variety of the Manritian G. culUftr, SI or It. • 

25. Gibbus (Gtbbulixa) UVULA, ]3 e sh., ibid. 

Also rare, with the x>receding. 

26. Gibbus (Gibbulixa) cylinbeella, II. Ad,, ZooL Soc. Pnac 
1868. 

Yery scarce, in damp woods at a considerable elevation. 

27. Gibbus (Gibbulina) Besiiayksi, II. A d., ibid, 

I only found a few specimems of this inteivsting little specu.'s 
amongst loose stones, on a very arid mountain dost) tt> the village 
of Salazie. 

28. Veetigo (?) rupuLA, Besh., MoIL de la Ecum p. 1)2. 

Abundant on largo boulders, overgrown with creepers near 

Salazie, I oxainined it carefully and could" only dote*‘t a single pair 
of tentacles, uidbrtunatcdy I had no luugni, tying glass with mo at 
the time to make (j[uito certain-. 
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. 29. Yeutigo (aljea) BoEEomoA, n. A(L, Zool. Soa, Proe. 1868, 
X). 290. 

Very local, also found on huge masses of stone, at a great 
elevation. 

30. Yehtigo (Pagodeela) hs-ceuta, n. sxi. 

Shell very closely resembling Vertigo (^Fagodella) ventricosa, II.' 
A d., from Mauritius ; there are, however, two x^arietal teeth and 
V'ithin the outer li|) a distinct, well"develox)ed tooth, with occasion- 
ally another small, indistinct one close to it ; the columellar is 
slightly more dilated and sub-angulated ; rare, in comx)any with 
Vpiqmla near Salazie. 

This most x:)erj)lexing of shells can only be distinguished from 
JBagoddla ventricosa^ H. Ad., Proe. Zool. Soc. 1867, j), 303, — by the 
different dentition of the a]3erture ; of the latter I found about 40 
sx^eciniens, to all a];>X)earance full grown and in first rate condition, 
some of them, to my mind, very old sx^eciinens, in none of them were 
there any signs of any teeth whatever within the outer margin of 
the ax)erture I Of the Bourbon species, I only found 5 s^Decimons, 
one evidently young, the other 4 full grown and all showing the 
Xoeculiar characteristics jDointed out in my description. Still the 
resemblance is so striking, that I think no naturalist would hesi- 
tate to avow, that they must at no very remote j)eriod have had a 
common origin ; there is, indeed, just the chance that at Mauritius 
a similar variety may exist, but, from the number of specimens I 
found there, I doubt it exceedingly. I have, however, written to Mr. 
Dupont at Maimtius to ask him to kindly examine all he can 
j)ossibly jjrocure of this species, and to see if he can find any trace of 
the apertural teeth, wMch give such a different apx>earance to my 
F. incerta, 

31. TonxATELLmA (Septustabia) cebiuga, Bens.,, Ann. Mag. 
1851, ]}. 255. 

This interesting shell is perfectly identical with the Mauritian 
form, described by Benson, I found it, at a considerable height, 
with Vertigo Borhonioa. 
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32. Stjcoixea MAscABEiirsis, n. sp. 

This sliell is also common at Mamitiiis, where it lives in the 
cultivated plains on walls &e.j I) e s h a y e s records it, Moll, do 
laEeun. j). 90, as 8* sfricda 9 Ehmiss, which it certainly closely 
resembles, but can be distinguished by its less ventiicose and more 
attenuated form. It also resembles Q. u o y ’ s Siiccmea australis from 
Tasmania. 

Shell resembling striata^ Kraus s, but smaller, with the last 
whorl and the aperture more compressly elongated ; the apex also 
is more tumid, not so produced. 

- Length 7, diam. 4'J-, m.m, 

33. Achatika pulica, Fer. Prod. p. 347. 

Beshayes also mentions as found in Bourbon, A, fulva^ Fer., 
this was probably one of the numerous varieties of this Protean 
species. 

34. A. PAXTHEEA, Per. Prod. p. 349. 

Beshayes records this species from Bourbon, where I suppose 
it was introduced as at Mauritius, I did not find it myself. I take 
the shell, mentioned on the same page as A* purimrm^ to have 
been probably a variety of this species. 

35. Hyalimax maillakdi, Fisher, Joimi. de Goneh. ToL XV. 

Animal fiesli colour, mantle brown, posterior of foot pointed, pro- 
duced, thickly marked with longitudinal dark brown lines ; 4 dark 
brown tentacles. The colour often varies in being of a lighter 
shade throughout. Abundant near Salazic, in damp \voods undm' 
stones, leaves dm. 

36. Cyclostoma (Teopibophoba) TEiCAEixATor, L a m, 

I only found this curioxia species at Mauritius, where it is very 
rare and sub-fossil, as extinct there, I believe, as the Bodo* 

37. Cyclostoma hmbeiatum, Lam. 

This, like the preceding, I did not find myself at Bourbon, they 
are both recorded by B e s hay e s. 
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38. Omphaloteopis rtjbens, Q u o y, Voy. de rAstrol, p. 189, (var, 
Mordetf D e s h. Moll, do laEeun. p. 81). 

Of tins species I found two varieties, one tlie typical, often 
iiiidistiiiguisliable from tlie Mamatian form ; the other a *slightly 
smaller variety, named by Deshayes, 0. Moreleti^ Moll, de la 
Tteun. p. 84 ; it is a little smaller, more attenuated, the whorls 
are slightly less ventricose, and the sculx)ture, tliough the same, 
a shade more obsolete, the broad brown bands round the whorls 
are very striking and are nearly always more or less 
the Bourbon tyxheal form also often possesses them, though not 
so generally ,* at Mauritius, on the contrary, the strix)ed variety, 
is very rare indeed, in this resj)ect x>re»senting a remarkable 
analogy to ILdix similar of which Deshayes has also made a 
sx)oeies from an extreme form, as I have x)revioLisly meiitionod, which 
may well be compared with his Omjjhalotrojns Morekii in their re« 
lationshix) to their resx.)ective tyx)e forms. 

39. OmuiALOTUoprs Bohbokica, H. Ad., Proc. Zool. Sue. 1868, 
p. 289. 

This very distinct sx:>ecies cannot be confounded with any other 
of the genus, it can instantly be distinguished from 0. riibem^ 
^\ith which it ^igrees in size, by its being very minutely and indis- 
tinctly sx)irally punctated, instead of finely, distinctly, longitudinally 
striated, the w'horls are much more convex, the last one more 
ventricose, the outer margin of the apertoi’e not refiexed, the 
coiouiung more constant and more sombre, the umbilicus wddor, 
the keel scarcely raised, obtuse, and broad, instead of narrow, 
acute and thread-like. In the jdate accompanjing Mr. Adam s^ 
description, the colouring does not give a quite correct idea, the 
ground coloim is a darkish brown, sometimes indeed without 
any markings at all, but generally minutely and rather closely 
maculated with dull yellow, in rather a zigzag manner, the broad 
keel also, w'here it shows through in the interior of the aperture, as 
it does in fresh specimens, shoidd be of a light yellow and not dark 
biwn. I think too in the description, it should not be ct circa 
perforationem conipresse carinato,” as it is decidedly less eonix^ressly 
carinated round the umbilicus than its near ally, the tyj)© of the 
genus, 0, riihens. In damp wmods, tolerably abundant. 
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40. Omphaloteopis expaistsilabee, Pfr. 

Tills is anotlier Mauritian species, my speeimens from tlie t^o 
islands l)eiiig perfectly undistingiiislialbie after a most careful 
examination. Eare, at a considerable eleYatioii, crawling on tlie 
ground in dam^) woods. 

41. Omphaloteopis pictueata, H. Ad., Proc. ZooL Soe. 1869, 
p, 305. 

Aiiotliei’ of my new sjieeies from Mauritius, wliero it is extremely 
rare. I subsequently succeeded at Pourbon, witli iiiutdi trouble, 
in getting a better set of specinions, but it appetirs t«:> be tliero 
also exceedingly local ; it is distniguislied at a gL'iuce by its inoro 
attenuated and produced form, ainl by its last Y’borl being ventrieose, 
perfectly rounded at the jieriplxery, not in tlio least angiilated 
or keeled. A very taint keel round tbe uiiibiiieus is discernible 
in all of my Bourbon sx)eciniens. 

I liave purposely not mentioned a species described b^?* M o r e 1 e t, 
Ser. Concli. p. 48, as VUrina Borlmica, I cannot Iielx^ liaving great 
doubts of tlie correctness of tlie recorded locality ; 1) e s ii a y o s does 
not include it in bis Cat. des Moll, do la Eeunion, I know of no 
species of tbe genus from tbe Mascarene Islands. 
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All tlie Hjgrometrical elements are eompnted by tlie GreOTwidTConstaats. 
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\i Cirri, — i Strati, Ciimiili, ’w.i €ir6-strati, Ciiniiilo-strati, wi HiiiiM, 
Vi Cirro-cumuli, B clear, S sfcratoui, 0 ororcast, T tliuader, L ligliteiug, 

_ B rain, P clrtelCf , ■ ' , ■ ^ :ag£!% 


Ahslract of the UesiUts of ike Ilonrlg Meteorological Observations 
ta/ceii at Ike S/irvegor GeneraVs OJice, Calcnlta^ 
in ike niont/i of Julg 1870 . 
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126.0 1 


S&S.bjW. 


227.1 

B to 4 A. M., “^i & \i to 7 
p, M., B afterwards. 

9 

110.0 '! 

i 

S. & S. by E. 

... 

■205.5 

S to 8 A. M., to 12 A, M., 

S afterwards. L at 8 Sl 0 p. m. 

3 

123.0 , 

0.00 

S & ^mriable. 

r.^S.byE. 


165.6 

S to 8 A. jf,, to 1 p. M., 

eloud.sof dif!ere.nfc kinds after- 
wards. T at 1 p. M. Slight E 
at 3 & 71 p.m. 
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GO 

0.27 

S. by W, S. s. E, 


117.6 
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7 A. M., \i to 11 A. M., to 4 
p. M., Vi afterwards. L to S. 
W. at midnight, 11 at 6 a. m. 
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S. bj E. 
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S to 7 A. M., & \i to 2 p. 
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... 
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& \i to 4 A. M., Vi after- 
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: Chietly 0. SliglitBat 2i-A.Ai. 
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10 
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. . 
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i Vi to 6 A. M., to 5 p. M., 
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, ■ , » . 
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0.30 
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.... 
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Ab^^kacl of flio Hesnlk of the Tloiirf^ ^[eienyitii^fihuti OfsorroJions 
taken (d the Surveyor Geuend^^s Ojfoe, Caivatta, 
in ike mouth of Juh/ 187(L 
Solar Eacliaiion, Weatlier, &e. 
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\i to 2 . 1 . sr., lo 5 .u n., 
i 1,0 7 r. B arU'inunnls. 

! |T at f> T. M, B at 0 k 12 s.m, 
i 127.1 ! Cloiidsordinirenl kinds {u 7 
I jA.:^r.,'~'i to7 r.'-\i.,]?aib'rwards. 
j jSligbt 11 at 3 A. :m, k 3 e. lu 
; 203.3 j 8 to 8 A. A!., ''^i to 3 r. 

I ‘O aflcTward:-. Tal II ' i\ m. 

; ;Lai 9& Hi e. Slight K 

I jaBer intervak iroin 12 A. M. ■ 

ito 11 i\ M. 

113.9 j w.i io 2 x.M.t '^i to 10 a, .v., 
[clouds of difrerent kinds after- 
[wards. T at; 1 p. M. L to IX at 
IHl p. 3 r. J) at Ik 2 i v, m. 
115.0 j to B A. yif to 2 i\ ir., 
!0 to 7 P. M., S afterwards. T 
iut 2 1 k 3 p. At. E from 81 91 
!a. d & 21 to (> p. At. 

.129,7 0 to 4 A. At., cloutls of ylif- 

fercut binds to 8 .i. ai.. ''i io 
2 to p.Ai. O to 7 P. A!'., 11 afier- 
wards. Tat 3 p. At. E al 2.^:3 . 
A, At. k 3, 4 & II r. At. 

79.0 j ’ S to 3 p. 1.0 7 p. Ar.;, S 
afierwards. Slight JHu li S: 
:12 A. At. k 81 p. Al, 

120,2 •; 8 to 5 u At.. O to 1 i\ ju, S 
•afterwards. Slight Il^JVoj!i 71 
;tO 12 A. At. 

70.2 O Io I A. At,. 8 alleruanls. 

E a! 3 X’ » A, M. A 1 5 P. .U. 

COJ ' Vhwily ih Tat 21 klliKM, 

;E tVom 1 Io 0, 8 k tf A.^Ai', k 

.at L 2, 'I & 5 r. Af. 

I 131.9 Oto8 A. aIm """i afler wards, 

I 41 from 1 to 8 A. Ar. 
j 4L5 ' i? to 3 A. Af., Io 9 a. ai., 

I Cl to 3 IK A!., i) to 9 i\ Af,, 8 
■ iiiflerwanls. I) at "I i\ ai, 

3*8 ■ 116.0 I jl hi 3 A. AC., H 10 H .u w., 

ito 2 p. M., clouds of ditreriOif 
jkimis aftennifils, BriskN^'iiul 
|ai 2t P- M, T ai 3 k 4 p.'m. H 
. I fat '3, "R'a%' '9"P,"'SL' ■" 

* . . , 16(16 I Chiefly i h li at 3 & 5, front 
' yf: '’ ' '• 'tS'h'h )" k 'fro'W -I f 0'9 1*: %i , ' 
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\i Cirri,— i Strath ChimiiioKtmti, wiNimid,' 

Vi Oirro-cui^iili, B tdew# S gracaat, T ihuacler, L iigltiidiig, 
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AUlrncl of Ihe of the Mefeorologkal OUerraikmB 

liikeii id the Surveyor General’s Office^ Calcutta , 
hi. the month of July 1870. 
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. 20.:l2-t 
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. 20 . 57:5 
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l\lean Dry Bulh Thermometer above Mean Wet Bulb Tlienuometer 

ihvmputed ■\leau Dew-point for the mojitb. 
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!l’otal amount of rain indicated by the Gauge^ ailadied to the anemo- 
meter during the month .... . ... ... 1193 

Brerailing direction of the Wind... „* ■ S, S. !y W* *S: S by 

* Height 7b feet 10 iuehes abofe groiimi 
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Ahimel nf ike of ike llourhj Meieorological ObBervatiom 

i</keii ai ike Sftrvegor General's Offirey Calmtia^ 
iu ike wouik (f* Angmt 1870 . 

Lalitiule a;r V North. Longitiale 88^ £0^ East. 

Ilt-iglit of tlie Clslern of S la lularO Barometer ahore the sea level, 18. IJ feet. 
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i .{'.on 

Am 

HI 0 

; 87.1 

70.8 

, 7.5 

So 

! .7)00 ' 

0177 

1 .5i:l 

.KU 

B2J1 

80,5 

80.2 

; 0.3 

31 

1 .515 ; 

.500 

i .-ti? 

1 

: .122 ; 

B2.2 

< 87.5 

8ihO 

^ 7 5 

^ 













The Meaa Ifeii^hi of the Barometer, an likewise the Dry aad Wefe Biilli 
Tiierinomefer Afenus are «-lerived, froiii the huiirlj Qbbervulivm^ aiade at tti# 
M’W’al hmt% dariai; the day. 




Meteorological Ohsemallmis. 



Ahelract of the lie-mils of the llourlg Meteorological Observations 
taken at the Survegm- General’s Office, Calcutta, 
in the month of August 1870. 


Dai]y Means, &c. of llie Observations and of Uie ITygromelrical olemeuls 
dependent Ibereon. — ( CuiUinned.) 


Indies. : T. ar. 


0.908 I 9.76 i 1.61 0.86 

.937 1 10.08 .50 .87 

.94.(5 .13 2.2-2 .82 

.946 .19 0.88 .92 

.934 . .03 1.83 .83 

.958 .28 .85 .83 

.940 .07 2.2 L .82 

.932 .17 .32 .81 

.932 .17 .55 .80 

.976 .43 .29 .82 

.979 .16 .03 .84 

.976 .-50 1.01 .91 

.919 9.90 .31 .88 

.913 .82 .55 .86 

.916 .89 0.95 .91 

.938 10.32 .92 .92 

.986 .62 .82 .93 

.980 i .63 1.19 , .90 

.983 ! .54 .39 | ,88 

.992 .68 0.69 I .9 1 

.992 .68 .76 | .93 

.976 .60 1.11 ! .90 

.919 9.90 .47 .87 

.893 .68 0.60 L .94 

.949 10.27 .39 ' .9(5 

.937 . .08 1.26 . .89 

.919 9.88 .66 .80 

.958 10.30 .28 .89 

.943 .12 .70 .86 

-.949 .20 '■ .48 .87 

.:;949 .20 .34 .88 


iSd, Qwenwidi Ooaslantsi 




-Mefeorologi ca I Ohserva fi ous. 


Ixii 


Ah/raol of the htesnlls of the lloiirh/ Meteorological Observation^^ 
taken at the Snrrei/or GeneraVs Of ice, Calcutta, 
in the month of Augnst 1870. 


Hourly Moans, &c. of tlie Observations and of fclie Hygrometrieal elemental 
depcndeivt tliereon- 


Hour. 

O, cS ' 

12 S . 

.... Te'S ;3 

^ P 

.‘M p'e^ ■ 

Bange of tlie Baronieter | 
for cadi .liour during i 
tlie niontli. j 

■ rS . ■ ■ 

'p 

pq ^ 

■ . ^> 0 ■ ■ 

, Q 

^ § 

0 cl 

Eange of tlie Tempera- 
ture for eadi liour 
during* Uie luontli. 

1 

Max. 1 

■■■ 

■ 1 

Min. 1 

Him 

Mar. 

-Min. 

1 

Him. 


Indies. 

Indies. 

Indies. 

Indies. 

0 

0 

o 

o 

Mid- 









niglit. 

29.613 

29.778 1 

29.406 

0.312 

81.0 

84.6 

78.4 

6.2 

1 

.6oa 

.769 

.449 

.320 

80.8 

84.5 

78.2 

6 3 

2 ., ■ ■ 

.691 i 

.761 

.48(5 

.325 

80-6 

84.3 

77.5 

6.8 

3 

.680 

.751 

.427 

.324 

80.3 

84.0 

77.0 

7.0 

4 

.676 j 

.747 

.423 

.324 

80.0 

81.G 

76.5 

5.1 

o 

,686 

.754 

.427 

.327 

70.9 

81.5 

76.5 

5.0 

6 

.698 

■ ,.762 

.439 

.323 

79.7 

81.8 

76.5 

5.3 

7 

.613 1 

.778 

.445 

.333 

80.3 

82.3 

77.0 

5.3 

8 

, .629 ! 

.791 

.462 

.329 

81.2 

8-.t.2 

78.0 

6.2 

9 . 

.610 

.809 

1 .473 

.336 1 

82.5 

85,6 

78.0 

7.6 

10 

,643 

.815 

.485 

.330 

83.4 

87.0 

78.4 i 

8.6 

11 

.634 

.800 

.484 

.322 

84.9 

i 89.0 

78.5 ! 

10.5 

Hoon. 

,616 

.787 

.460 

.327 

85,7 

90.0 

78.6 

11.4 

1 

.594 

.773 

.448 i 

.325 

85.7 

91.5 

78.5 

13.0 

2 

.671 

.749 

.433 ^ 

.316 

85.5 

90.8 

78.0 

12.B 

3 

.549 

.725 

.397 

.328 

85.5 

91.8 

78.0 

13.8 

4 

.538 

.717 

.380 

.337 

85.0 

91.0 

78.7 

12.3 

5 

.635 

.705 

.383 

.322 

84.1 

89.5 

704) 

10.5 

6 

.549 

.722 

.401 

.321 

83.2 

88.2 

79.0 

9.2 

7 

.567 

.733 

.437 

.296 

82.5 

86.5 

78.5 

8.0 

8 

,591 

.759 

.457 

.302 

82.0 

85.5 

78.6 

6.9 

9 


.792 

.474 

.318 

81,8 

85.3 

79.0 

6.3 

10 

•.625 

.792 

.487 

.305 

81.4 

85.0 

79.0 

6.0 

11 

.626 

.783 

.480 

:■ , ■■ : 

.303 

81.1 

84.8 

78.5 

6.3 


Tlie Mean Height of tine Barometer, as likewise the Dry and Wet Ball) 
Tkermoraeter Means are derived from tlie observations made at the several 
Hoars during tlie monik. 


IxHi 


Meleorofopml 


AbHkact of ike lle%nlts of the Ilonrhj Mefeorologlml Ohnervathm 
iaJcen at the 8nnm/or Generate Ofice^ Calcvlta^ 
i?i- the mouth of Angmt IS 70. 


ifoiirly Mean??, he, of t-Iie 01>sei*vafcionfj arul of tlie IlygrornetHcal elements 
depeiicleufc tlieroo?>. — ( Oo'tfthnieH.) 





/ ea I Oliver V a iunm. 


Almtraei of the Besnlls of ilie Hourly Meteorohfval Oh.^arraihmB 
iakeii at the Surveyor Generates Oflve, Calcutta^ 
in (he month of Auyusi. 1870 . 

Solar Eadiaiion, Weather, c^e. 

§ . & > . I Wind. 

o§ SJ'^ ^ 

i >;,! Prevailing h | i General aspect of the Skv, 

? ' M direction., . ^ “iQ S 


I o iiociiesj Ih "Miles! 

1( }19.5 ! O.OJi |S. S. W. ... 230.4 O to 2 a. ai. S to 5 a. m. O 

, j to 10 A. S to 3 P. M., W to 

I I I |7 p. M,, B afterwards. Light 

i '■ i jE at 6, 7, 9 & 11. A. M. 

2! 120.0 j ... jS. S. W. & S. W. ... 150.8 Chie%S.Dat9|A,M.c&7p.3£. 

3; 128.5 ' ... 'S.S,W.& S by W. ... 79.2 S to 5" a. sr., Ci to il a. m. 

i ‘ '"i & \i to 3 p. M., S to 0 P.M-. 

I I ; cloxidusofdifferentkinds after- 

1 j wards. L on N at 0 p. m. D at 

’l ■ i 10| a. m. & 8 p. m. 

41 ... I l-^^9 iS. by W. ... 74.8 V-i to 2 a. m., O to 7 p. m., 

■ ' ; j B afterwards. T tfe L at 3 4 

! i j i A. M. li from 4 J to 8, 10 to 12 

t , . i^ . . , ■■ A. Ai., & at'6 p., M. ■ 

5; 129.5 ; -O./O I s, ^ | 146.3 j Chiefly *^1, T at 21- p. m. E 

; I I ■ ;at li-, 2 & 4 p. M. 

6i 130.0 ; ... :B. & S. S. W. ! ... 98.9 1 B to 7 a. m., i to 3 p. m., 

; ; , I ID to 6 p. M., Vi afterwards. T 

I I ■ ! !at3i-tit4p. M.Dat 34 & S ip. H. 

7;127.5j ... iS.S.W.&SbyW. ... 69,8 1 B to 5 a. M.,\ito 10 am., 

; ! ; :to 3 p.MOtoGp.M.S afterwards. 

8! 129.0 I iS.by S.SW. ... 1G3.5 \i to 2 a. m., W to 7 a. m., 

I j ■"i to 4 p. Ai., \i afterwards, 

j I I I) at 9 A. Ai. & 1-| p. ai. 

9j 128.0; jS.byW.&S.S.W. 0.6 193.7 Chieliy i. T at 10 p.ai.L on 
; ! : Wats <&I0-i-PAi.D atll'ip. M. 

lOj 130.0 I ... :S. W. & S. S. W. 0,3 218.2 \i & to4 a.ai., Vi to 10 a. 

; j 51., i to 4p.5r., \i afterwards. 

3]i ISn.O! 0.30 s.W. AS. S. W. ... 179.5 \i to 8 ii., ~ i to 5 p. m., 

i I afterwards. T at 4 p. m. II 

fS- W at 24 A. 51. 

12 ... l-la jSSW.NbyW&W. ... 121.8 Cliiefly 0. T at 8i a. m. & 

6 p. 51. L from 2 to 4 a. m. <k 
at 7 P.5I. E. from 3-|- to 12 a.m. 

, & at 6, 10 & II p. M. 

13 110.4 1-06 W.S.W.&WliyN. ... 109.1 O to 6 a m.. Vi to 5 p. m., 

[W. Oafterwards.E after interA'als. 

14 130.0 0.18 S.W.WSWAS.by ... 108.1 O to 8 a.m„ -' i to 4 p. m., O , 

I " after wards, T at 74 Blight 

E after intervals. 

16; 116.4 2.20 S. by W.c% S. 0.1 94.3 O to 9 a.m., S to 12 a.m., O 

j afterguards. T & L at 2 p. sr. 

j [able E from 3 to 7 a m & 1 to 4 p ai. 

16| 137.6 1-00 NE.If-NE & vari-, ... 44.6 O to 12 a.m., S to 4 p.m., O 

j , afterwards. L on S at 8 p, m. 

j Slight E from If to 9 a- m, S& 

_! . . ■ 44 to 6 P. 51. 

\i Cirri, — Strati, "“'i Cnmnli, 'v— i Ciro-sfcrati, '>:i Oamxilo-strati, w.i Nimbi, 
Vi Cirro-ciinnili, B clear, S stratoni, O otercast,. T thunder, . L lightning 
E rain, B dri^iiile, ' ■ ; ' 


Meleorologlml OhserrdliovH, 



Ahdract of (he Ilesulis of ilie Ilourh/ Jfefeorohgicol Ohserr(f lions 
taken at the Snrvegor General's Office^ Calcutta^ 
in the month of August 1870. 

Solar IJacliat-ion, ^Yeatliei*, c^c. 


Wind. 


Prevailii)^^ 

direcHoii* 


38 

39 


illK-'llOsI 

! 0.79 * 


122.5 

325.0 


0.3C 

0.38 


0.35 


0.28 


N. K E. & N. E. 


E.E.N.E.&E.S.E. 
S.E&E. 


E. S. E & S. by E 
S. by E. & S. 

S. S.W, &S.S. E.i 


General aspect of the Sly. 


Mill's j ■ 

48.1 I S to 3 A. ir., O afterwards. 
jE after intervals from 12 a. m. 
Sto 30 i>. M, 


23' 133.5 i 0.05 jS. S. W. k S. W 


15.5. W.&S.W. 

. " [^>yEi 

15.5. W. S.SE& S. 


130.1 

114.2 


363.9 

107.5 


i 

126.6 


iSE,S.S.E.&SbyE 


37.4 


0.44 


0.85 


139.2 


0.06 


145.5 


S.byE 


0.05 


& S.S.E. 


147.0 


S.by E&S. S .E. 


0.46 


142.5 


0.12 


S.S.E. & S. bjE, 


S. 

S. & S. E, 


p. M. Slight li at 21, 


9^ p. M. 


Cliiefly S. E at5i& 11 a.m. 
CLiehy S. T at 3|, 4 & 5 ;r. 
M. L on SW at 9i p. m. E at"' 
^ 3i & 7.,p. M. .. 

^ O&TatlJp.M. Slight Eat 
|3 k from 9.| a. h. to 3 p. ii, 

S to 5 A. M., 0 to 9 A. M., S to 
12 A.M., O afterwards. L on 8 
jat 8 & 9 p. jM. Liglit^E at 3| 
|A, sr. k 6 p. w. 

I S to^7 A.M., O to 10 A. 31 ., '"i 
jto 3 p. M., S afterwards. T at 
iSJ k Oja. 31. L on S at 8 & 9 
p. 3r. Slight E at 3, 8, 9 & 10 
A. 31. k 7 k 91 p. 31. 

.i to 2 A.3r., S to 10 A. 31 ,, 
''i to 4 p.3r., S afterwards. Ij 
•; at midnight. Slight E at 4i a, 
;3i. k 2 k 31 p. 31. 

Chi cfly O . T at 2 p. 3X . Sli ght 
!E from 4 to 1 2 a. at. Jc. at 4i p. 3 i. 

I Gbie6yO.Tat61cC7lA.3i. 
iSlight E from l-J to 4 & 7 a. 
'31. to 3 P, 31. 

78.0 I S to 9 A.3r.. k \i to 6 p. 
|3r., B afterwards. Slight E at 
:5f&llA. 31. 

122.2 I S&\i tolOA3r.,Sfco2p,3r.Y-i 
to 7 P. 31., S afterwiu'ds. 
iSlight E at 12 A.3I.& 111 P. 3 r. 

93.1 ; O tof A. 31., to 1 P. 3r., 

,0 to o^’r. 3r., B afterwards. 
■Slight E at midnight & 1 a.ai. 

]k from 1:1 to 5 P.3i.&at.71p.3r. 

63.4 : \-.i to 5 A.3r.. S io 12 a, at., 
j\i to 7 p. 31, B afterwards. E 
'at 41 p. 3r, 

73.6 I ChiellySJl at BAM.k OIp.ai. 

48.4 i \_i to ^4 A.3r., "i to 3 p.sr., 
Iclonds of different kind.s aftei*- 
jwarclB. T k Brisk wind at 31 

31,^8 & 



Ah/racf of the liesnUs of the lhnr\ff Met eorolof/ical Ohser\k(t'io}iB 
taken at the Surveyor General^js Calcutta^ 

in the month of 1870. 

Mo^’THLiT Results. 


Indies. 

Eained 29 clays, — Max. fall of rain during 24 Lours ... ... 2.20 

Total amount of rain cl living* tlie month .... ... ... 12.92 

Total amount of rain indicated by the Gauge’^ attached to the anemo- 
meter dui'ing the month ... ... ' ... ... 11.02 

PrcTailing direction of the IrYind... S S "W & vS by E. 

'^'Height 70 feet 10 inches above ground. 


Met eorolo jica I ObHerratmn* 


Ixvi 


Mean height of the* Barometer for the month... 
j^lax. Jieigbt of the Ijarometer occurred at 10 a. m. on the 8th. 
hJin. heiglit of ilie Jiaroineiev occurred at 4 p. m. on the 14tii. 
ICxlrenie rau(!e the Jiammeler during the month ' 

Mean of the daily IMax. Pressures 
Ditto ditto 3^1 in. ditto 
3Iean daif range of the ParometcT during the mouth ... 


l^Fean Dry Bull) Thermometer for the month 
jMax. Temperature occurred at p. M on tiie 9ih. 

Min. Temperature occurred at 4, 5 & 6 a. ji, on the 2tth. 
JC.rf rente range of the Temperature during the month 
Mean of the daily Alax. Temperature ... 

Ditto ditto Min. ditto, 

2Lean dailg range of the Temx)erature during the month.. 


Indies. 


29. .^95 
29.8 15 
29.38i) 
0.435 
29 dot 
29.530 
0.121 


82.4 
91.8 

70.5 

15.3 
87.1 

79.4 
7.7 


Inches. 


Mean Elastic force of Vapour for the month ... ... ... 0.949 


f Troy grain. 

MeanVhdghtof Vapour for the month ... ... ... 10.20 

Additional Weight of Ihipour recjuired for complete saturation ... 1*41 

Mean degree of humidity for the month, complete saturation being unity 0.88 


Mean Wet Bulb Thermometer for the month "... 

iMean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 

Oom])uted hi ean Dew-point for the moiitli 

Alean Dry Bulb Thermometer above computed mean Dew-point ... 


80.0 

2,4 

78,3 

4.1 


Alean llax. Solar radiation Thermometer for the month 
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ihUorologiml Olmnaiuhns, ■ Ixviii 

Ahd-ract of the llemiUs of the Ilmirl// 3 feieorolof cal Olsenatiom 
in ken at the Surveyor Gen era Vs OJlee^ Cdlcutla^ 
in the month of Sejjfemier 1870. 

Laiittule 8:3' 1'^ Norilu Longitude 88^ 20' 31"' East. 
iTeiglifcoT t]icCisteL’ 2 H:)f lire Staiu]ai*d Euroiiietora.Lori: tJie ^ea level, 18.11 feet. 


Daily Means, kc, of tke Oljservniions and of Ihe ILygrometeical elements 
cL-pt i!den t t Isereon. 


Date. 

■.■'O ^ 

■+j , 

."'O 

.O'. 

1 CQ 

-(.a. .cj., , 
j«=i , 

Eange of tlie ilaroineter 
during the day. 

w 1 

Eange of the Ten^pera- 
tnre during .the day. 

Max. 

Min. 

Diff. ! 

1 

i 

A -I;; : 

s ^ 

a 

r-i 

Max. 1 
1 

Min. 

Biff. 


ruclie.s. : inelies. 

hu'hes. 

1 

.lijehos. i 

0 

0 

0 

O'',-' 

1 

29.58& 

29.722 

29.512 

0.210 

80.3 

82.2 

78.7 

3,5 

2 

.771 

.8;i« 

.703 

.133 

80.5 

80.0 

7S.5 

, .7,. 5 ,■ 

3 

.800 

.87i) 

.728 

,142 ■ 

8 1 .iJ 

' 85.0 

79.5 

:5.5 

4 

,735 

. .787 

.070 

.117 

80.5 

85,5 

78.2 

7.3 

5 

.719 

,,.775 

.055 

.120 

81.3 

•80,-3 

77.8 

8.5 

6 

.737 

•rtio 

.082 

.113 

8 1 .0 


78.4 

8.0 

7 

.773 

.81 \ 

.700 

.1 -14 

82.4 

87.0 

73.5 

H.n 

8 

,718 

.8! M 

.OiSl 

.123 

83.4 

8i .5 

Bn.O 

7.5 

9 

.713 

.778 

.034 

■ -AU 

83.0 

1 ■ 87.7 

S'0.0 

7.7 

10 

-705 

,753 

.020 

.127 

82.6 

i 89.1 

7.S.<) 

i 11.1 

11 

.759 

,8i3 

.70) 

■ .lo3 

8i.3 

. 85.0 

78.0 

7M 

12 

.708 

.817 

.7ny 

..lu8 

! 82.6 

88.8 


1 9.0 

23 

.776 

.820 

.705 

.115 
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The Mean Heiglifc of ilie Enromefeer, as likewise tke Dry and TTet: Enlb 
Tliermomcter ]\'reans are derived, from tlie Dourly oksoiTatioiis, made afc tka 
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Ahstracl of the Ilesnlls of the Ilonrlg Meteorological Ohservallons 
talcen at the Surveyor GeneraVs Office^ Calcutta^ 
ill ike month of Begylemher 1870 . 
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tahen at the Sarvegor GeneraVs Office^ Calcutta ^ 


m the month of Sepiemher 1870. 


Hourly Means, &c. of tlie Observations and of tlie Hygrometrieal elements 
dependent iliereon. 
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Tlie Mean Height of the Barometer, as lilceu-ise ibc Dry and Wet Bidb 
Thermometer IMeans arc derived from ike observations made at tke several 
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Absirad of the llemUs of the Ilonrhj Meleorologiml Ohervathm^ 
icthen at the Barvegov Genend'^i Ofce, Ctdcnlia^ 
in the month of Sejd-emder 1870 . 
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Ahstraci of the Residls of the Hourly Heteorologdal Ohservaliorif^ 
iaken- at the Surveyor GeneraFs Of lee ^ Calcutta^ 
in the month of September 1870. 
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Abstract of the Besnlis of the Iloicrly Meteorological Olservaiious 
iaJceu at the Sarvegor GeneraVs Office^ Calcnlla^ 
iu the month of Bejgtemher 1 S 70 . 
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. .S3 O p; 

^ rteS S 

Prevailing g g 

■ ■■ K 

Wh. O 

cj ^ 'S O 

H 1 rq pq 

direction. ^ ^ 

P-( 

c3 O 

1 0 Tnehes 

rw. 8, w.l lb 

]\Tilef 

18U5.0j ... 

S.byW; B.S.W. &; ... 

59.0 


It) 149.4 ... S.S.E. &S.E. i ... 


20 140.5 1 ... S.S. E&E. S.E; 


21il32j: 0.42 iS.S.E.&E.S.E.I 1.5 


22l 140.5 ' 0.37 E. S.E,& S. S. W.| ... 


23 122.0 : 2.44 S. W. & S. S. W.l 4.0 


24:131.2; ... is. S. W. &S. 


25j 132.8' ... iS.hyE. &S. i 

I i L i 

2(>| 145.5 ; ... |S by E, S S E^S: S. 


27 148.5 : 


28 146.0 


.byE&S. S.E.i 


S.by E 


... sS. S. E. &S. E. : 
... SbjE,SE.&S.S.E.i 


SO 148.5 I 0.58 8. S.E.&S. 


P to 0 r. M., S aftern^a^xls. L 
ifvom niidiuglit to 3 a. ai., T 
Ifrom 1 to 4 p. D at 4 p. m. 

GS.S i B tov to 5 p. m., \i 

iafterwards. T at 3 p.m.LotiS 
I W at 4 & 5 A. M. & 3 &9| p, ac. 

78.2 i Vito 4a.m., ''itoS A. 

!to 3 p. M., '"i toOr.ai. B af'ter- 
; wards. T at 12 A. M. & 3p.m., 
|L on IN' at 8 p. m. Bat 3 p. m. 

138.8 i B to 3 A. M. \i to 7 a. m., 

to 11 A. M., O to 3 p. M., >S 
lafterwarcls. T at 12 a. m., L 
ion jN' at 7 & 8 p. m., Slight B. 
ifrom 11 A. M., to 2 p. At. 

45.0 i S to 4 A. At, to 0 p. At. O 
'afterwards. T atS| p.ai.L from 
'O-J- to 11 P-Ai. Slight E at 51, 81 
I ,10 & Up, At. 

! 176.0 i Chiefly O. High ATind at 11|“ 

I !p. At. T at 4 & 6 A. At. & 11 p.Ai. 

j li at 6, 7 So lOJ A. M. So from 

'9 to 11 P.AI. 

I 236.4 i 0 to 8 a. At., S to 3 p. at., \i 
j to 7 P. M., S afterwards. T at 

1 141 A. M., L on E at midnight, 

j . ;1 & 4 A. At. & 7 & 8 P. Ai., I) 

j at mi din gilt, 

I 162.5 I ‘v-.! to 6 A. Ai.,"^i to 0 p. At., 

I B afterwards. I) at 10 1 a. ai. 

: 117.6 i B to 4 A. At. i to 0 h. 31 . B 
i afterwards. T at 8.f a. At., L 
jon H W at 7 & 8 i\ m. B at 
!5| & 9 A. At. 

102.7 I B to 7 A. At., to 0 p. ai., 
'B afterwards. L on V E at 7 
ip. M. I) at 2J & 4 p, M. 

14.9 ! B. to 5 A. At. to 5 p. At. 
iB afterwards 

84.8 B to 5 A. M., clouds of dif- 
ferent kinds afterwards. T at 
12 A. At., & 1 P. M. I) at 11 A. 
M., 3, 4, & 5 p. At. 

51.5 B to 6 A. At., '”‘3 to 7 F, At., B 
afterwards. T L at 6 p. m. H 
at 9 A. At. 


\i Cirri, — Strati, Cumttli, Cumulo*strati, wiKimlu, 

0 irro-enmnli,,B T tlmnder, B lighininij. 

, J& .... rainy B,,, drizzle,. ' 


asm 


Mefeondoa ica I OUerva iims* 1 x x i r 


Abii tract of the Results of the Hourly Meteorological Observations 
taJcen at the Surveyor GeueraVs Office, Calcutta^ 
in the month of SejAemher 1870. 

Monthly IIesults. 


Meaii lieiglifc of the EnroLieter for the Lionlli... 

Tilax. lieight of tlic }>nminoier occurred a.t ID a. m. 03i tlio lofli. 

lieigiit of the Jlnroiiieter occurred at 4 p. u. on the 22iuL 
Ji.vtrviue raufie ot* tl\e Ihiroineter during the ruontli 
!2vlenn of the dailj J\fax, Pressures 
Ditto ditto Miu. ditto 
Mean dailij range of the Paroiueter during the niontli ... 


IMean Dry Bulb Thermometer for the month 
i\fax. Temperature occurred at 1 p. M. ou the ISth & 20th 
Temperature occurred at 6 a. at, on the 5th. 

3\,etrcme range of the Temperature during the month 
Mean of the daily Max. Tem])era lure ... ... ... 8S.3 

Ditto ditto ]\lin. ditto, ... ... ... ... 79.9 

Mean daili/ range of the Tempera-ture during the month... ... 8.4 


Mean Wet Bulb Thermometer for the month ... ... ... 80.0 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.2 
Computed 2 lean Dew-point for tlie month ... ... ... 77.8 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 5.4 

Inches. 

Mean Elastic force of Tapoiir for the month ... ... 0.034 


Troy grain. 

Mean Weight of Tapour for the month ... ... ... 10.03 

Additional Weight of Tapour requirtid for complete saturation ... 1*86 

Mean degree of iiumidity for the month, complete saturation being unity 0.84 

o 

Moan Max. Solar radiation Thermometer for the month ... 140.0 


Inches. 

Jlnined 24 clays, — Max. fall of rgin dimng 24 honrs ... ... 2.44 

Total amount of rain during the month ... ... ... 9.01 

Total amount of rain indicated by the Gange’^ attached to the anemo- 
meter during the month ... . ... ... ... S.3S 

Prevailing direction of the Wind,,, . S S E & S by E. 

^Height 70 feet 10. inches above ground. 


Indies. 

29.7i)2 

29.894 

29.487 

0.407 

29.764 

29.035 

0.129 


o 

83.2 
92.0 
77.8 

34.2 



kxvi 


Meieoraloz/fcal Obsenki tiov 

Ahniract of (he llcsnlis of the lloiirlj/ Meleorological Olsermtum^ 
(akcii at (he Sayregor GeueraJ/s Ojfee, Calcn((a^ 
ill- (he month of Ocioler ISW. 

Lalitudo 2:2^^ V North. Longitude 88° 20^ SV EhsL 

Heiglitof Use Cis(:enj of llie Standard I3ai’os no tei* above tlie sea level, 18.11 feet. 

Daily TJoans, &(;, of the Observations niid of the irygroineirieal elements 
dependen t thereon . 



"'ll ■■■' ■■,,■" !,■ 

Ihine:e of the Barometer | 

■ -y ■ ■ 

■ ■id-' ■ ■,', 

hange of 1 he Tempera- 


j o ^ i 

CLUi 

iijg the da. 3 ^ j 

:'^t ■: 

lure during the day. 

Date 

ji gi g . 



■ ■■ i 
■ . ;. t 

oS'lN 

■,:■•■ :, ■ j 

,■■■■4'': /'I 




Max. . 

Min. 

■' ■ 

S 3 

■ c 

:■■ Max. 

Min. i Dili: 


i . ^^■■■' ci , 

,■■, 




, w-. ^ ■■ 

: . ■ 


■ v' 1 



Inehes. . j. 

Tuehes. 

Inches. 

Inches. 

0 

, 0 '■ V 

■■ : 1 
:;■' ■: : 

o 

1 

i 

'• 29.785 : 

29.850 

29.7.'?7 

0.1 1 a 

84.3 

91.2 

80.3 ■ 

10.9 

■•2. 

i .7s,m i 

.843 

.730 

I .107 

84 8 

91.2 

81.0 

10.2 

S 

■ ■ .819. 

■ .S'? 5 ' 

■ ■.747 , 

i-v ■ .128 

81.7 

83.7 ■ 

: 77.7 

6.0 

4 

.785 

.844 

.712' 

! .132 

79.5 

■ ■■,83.2 , 

77.5 

5.7 

5 

.734 


.(i'.a 

!■ ■ ■. -.135 ■ 

82.0 

,87.5 

77.2 

10.3 

6 

, .753 ■ 

.820 

.700 

! , .120 ■ 

84.3 

90.0 

80.5 


7. :■ 

.788 

,B57, 

.729 

' .128: 

'. :85.1:: ■ 

: ■OO.o : 

81.3 


S' 

.■{..■.■.798', 

.808 

" .730 

.138 

85.3 

90.8 

81.4 

3.4 

0 

1 .797 1' 

. 8,5-4 

.744 ■ 

.110 

S3. 5 

I : 90.0 

79.0 

11.0 

10:, 

MS \ 


.754 

.140 

82.9 

i" 87.5 

79.8 

7.7 

11 

1 .m 1 

.911 

,.784 

. : .1,27 

84.1 

8U.0 

79.5 

■■■■ ■,'4b54"-.:'': 

■■■■'■■12: 

'..■■.■.■.■■■■;-'.833:'i'. 

.900 

.709 

■ ,^::,M37 

83.8 

:■ 89.0 

80.3 


hjs: 

■9:^"^^.798"i 

.873 

MQ 

■■>V14T'' 

83.7 

I:' :90,.0^'" 

80.5 


14 

.803 ; 

.809 

} , ■ „ „.7,50 

■:■■:, -V.l 13 

84.1 

89.4 

80.0 

9.4 

■•■■•/■lo '■ 

:■■!.''■' ■■■'■■:.8ij2 . : 

.807 

1 V::,.737:' 

', .130 '■^ 

84.0 

■':/::-'89.0'4,'' 

80.5 


IG 

■:■'.■■:■.8■l3V■ 

.870 

! -^'.702 

.108 

83,0 

89.8 

'480.5',, 

9.3 

2 7' 

■9::v9::^:.84S:- ■:: 

.90S 

1 .810 

.098 1 

82.0 

■ ",490.5"' 

78.8 

11,7 

IS 

■^"■■■■::-O':":.8720 


.815 

.120 

81.2 

"■ '■':.8,8,0, : : 

78,0 

10.0 

ID 

■^'^■■■::::'';':,:.S72 '■.",■■ 

.917 

1 .804 

.143 1 

p:-- :,'82-.5 ■: 

■■■ 

■ 77.5^ 

11,5 

2) 


.940 

1 .822 


h':9S3.2'' 

:^'"8y.5',:;. 

70.0 

12.9 

21 


.9i >8 

1,:: '"'.825'.' 


-9' 84.3:" 


78.0 

13.0 


.873 

.9.13 

i .801 

.142 

■,::: 984.6",' 

■■■o-:,9i,0: ■ 

79.4 

11.0 

23 

.808 

:;■,■■■■::: '.922 ■■ 

1 .812 

.110 

.:',::::bo.2' ■ 

■"i: ■■;83;3,^4 

70.0 


24 


.902 

!■■,• : .-.SSI: 

.131 

■'■ 77\'d : 

■:h:'"80.'0';;„;: 

75. t) 


25 

.827 

.895 

i .700 

.135 

Bl'.O 

■'■■,■'■■ S7:.5 -'-:■ 

70.5 

11,0 

26 

.707 

.820 

'.712'' 

■:^'^'V;,:114'^: 

::::':78.2;. ^■ 


1 70.0 

3.8 

27 

.751 


.099 


79.0 

^■'■■;:,::85.0';.::'^ 

-70.7 

B.3 

28 


.907 

;■,:;:;■,■ ■':>7,99: 

.3i)8 

79.9 

85.0 


10,4 

29 

.808 

.932 

.805 

.127 

81 7 

87.0 

77.5 

9.5 

■■:::S0:': 

.883 

.930 

.839 

.097 

81.0 

80.7 

70.8 

9.9 

31 

.880 

.940 

.823 

-.123 

80,9 

1 

80.2 

77.0 


The jMean H 

eight of 

the Barometei% as 

likewise the I)rv and Wet Bulb 

Thermometer j\1< 

'fins are 

derived, from the hourly ohserTations 

made 

at the 

sever 

al hours during the day. 









Isxvii; 


Meleomhgiml Ohservatmi^. 


Ahtmct of fJie UesuUs of tJie Uonrlg Meieorological Ohiervaiions 
Uihen at the Simegor GeneraVs Office^ Cahniia^ 
hi the month of Ocioher 1870 . 


Pailj Means, <fec. of tlie Obserrafcions and of tlie Hygrometrical elements 
dependent ibcrcon . — ( Ounthiued,) 


Date. 

54 

O 

'I 

p=i . 

-P 54 

O O 

g 1 

1^ 

<u 

CD 

•d 

1 

pa 

Computed Dew Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

MeanW eight of Yapour 
in a Cubic foot of air. 

Additional "Weight of 
Yapour required for 
complete saturation. 

1 Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


0 

0 

' . 'O' \ 

0 

)■ 

Jnclie.s. 


T. gr. 


1 

80.6 

3.7 

78.0 

0.3 

0.9^10 

10.07 

"',"2.21 ' 

0.82 

MM-:. 

81.1 

B.7;' 

78.5. 

6.3 

.955 

''.23„. 

.23 

.82 

B 

79 5 

2.2 

78.0 

3,7 

.940 

.11 

3.26 

.89 

4 

78.0 

■' 

76.9 


.908 

9.80 

0.86 

.92 

5 

78.8 

3.2 

76,6 

: ■ :v5,4:::--' 

.899 

.07 

1.80 

.84 

6 

80.5 

3.8 

77.8 


.934 

.99 

2.29 

.81 

7 

81.2 

3.0 

78.5 

6.6 

.955 

10.21 

.36 

.81 

S 

81.3 

4.0 

78,5 


■:''.955 ' 

[■' . .21, 

: '■'. 43 : ; 

.81 

9 

■:7y.7' 

3.8 

77.0 

6.5 

• .910 

9.75 ■ 

.25 ' ., 

.81 

20 


3.3 

77.3 

5.6 

.939 

.86 

1.93 

.84 

11 

79.4 

■V, 4.7 

76.1 

8.0 

.885 

.48 

: 2.73 

.78 


79.4 i 

4.4 

76.3 

; -7.5 

.890 

.53 

V' ysr: 

.79 

13 

'79.0.> 

K,4.7 ] 

75.7 

8.0 

.873 

■.,.36,. ■' 

\ :YP 

.78 

14. 

79.9:v; 

i.: 4.2 .| 

77.0 

7.1 

.910 

■■ ; ".75 ' 


.80 

15 

80.2 

i" "■ 4.4' 

. 77.1 

7.5.;,,. 

.933 

.70 

■ ,m 

.79 

16 

'.■./..fO-BO;.'' 


77.1 

6.5 

.913 

.78 

' ■ : : .25'' ■■■ 

.81 

17 

78.5 

■..■■■.'3.5': 

76.0 

6.0 

'■ '^.SS^ 

' ,.48 : 

1.99 

^ .83,.,,, 

18 

77.7 

3 . 5 : ■ I 

,75',.2...:' 

■■■■ 

.860 

■■;*26'''' 

.',95 .■ 

.83 


76.6 

■':.5.9 ! 

■v 72.5 . 

10.0 

.787 

'8, .46"' ,.' 

3 . 1 a 

.73 

20 

76.0 

\ 

71.0 


.751 

.05 

■■■'^ .84-'' 

.68 

21 

77-8 


::73J,: 


806' ■ 

■ ,63' ... 

^ .65 

.70 

.22 

78,5 

0 . 1 1 

■74.2'' 

10.4 

.832 

.91 


.72 

.23 

77.8 

;'v'2,4 

-76,1: 

■'4.1 . 

.885 

9.55 


J8 

24 

75.9 


:'^;.74.8-' i 

2 . 7 . ■ 

■ .V.SIO- : 

.20 

.■'.0.8,Y. '■■:■■ 

.92 

25 

77.4 

3.6 

''749/ 


.asi 

.17 

L97 

.82 

26 

77.2 

1.0 


1.7 

.896 

.71 

0.54 

M 

,27 

78.0 

3.6 

76.9 


.908 

.80 

.89 

.92 

28 

77.2 

2.7 


4.6, 

.862 

.31 

1.47 

.86 

'20 

'78.5 

3.2 

76.B 

' 5.4 . 

.890 

.59 

.78 

*84 ■ 

30 

77.8 

3,8 

75.1 


■ -.857 

.21 

2.13 ^ 

.81 

* 31 

.. 76.8 

4.1 

73.9 

. 7 . 0 , 


8.88 

.22 

-SO 



Melearoioghal Ofmrmilimm, Ixxviii 


Abstract of the ’Results of the llonrlij Meteorological Observations! 
taken at the Surveyor GeneraVs Office, Calcutta, 
in the month of October 1870 . 


Hourly Means, of tlie Observations and of tke Hygrometrieal elements 
dependent tliereoii. 



' /Cm 

O 

:S§^ 

W 

S SQ 

r^r ^ ■ 

JRange of the Barometer 
for eaeli liour during 
the month. 

^ ■f;6 

o - 

Eange of the Tempera- 
ture for eacli hour 
during the month. 

Hour. 

Max. 

:Min. 

Dim 

R a 

>-( 

, r-1 <3J 

■■ ■ 

mH 

Max. 


Dim 

Mid- 

Inches. 

i 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

aiglit. 

29.831 

29.904 

20.736 

0.268 

80.4 

82.7 

76.3 

6.4 


..822 " 

, .8.93 

.720 

.164 

80.0 

82.6 

75.6: ■ 

70 

2 

.815 

.887 

.717 

.170 

78-8 

82.5 

75.6 

■.■ 7.5 

3 

.808 

.883 

.708 , 

.175 

79.0 

.//82.4 

' To.O 

7.4 

4 

.8oa 

.884 

.703 

.181 

78.3 

: ,. 82.2 ;: 

: 75.0 ' 

7,2 

5 

.817 

.904 

.718 

.186 

79.1 

82.5 

75.5 

7.0 

6 

■■ :'.834,. 

.914 

.728 

.185 

79.0 

■■■82.4 ■ - 

7 mo': 

6.9 

7 

Mo 

.' , ,929::' 

.745 

.184 

, 79.9 ■ 

83.0 

■■75 '.,5 

7-5 


,■'"'..875.. 

■ .954'' : 

.Too- 

.199 

81.4 

■ " "85.1 ■■:■■■ 


9.6 


'"■■,..■■.: .....BBS":! 




82.9 1 

86.0 

... 76.:0''^"„ 

10.0 

30 : 

'^'."■■^■■^"■.8S5"'"'| 

■^.957'.' 

■■■■,''■'.787,: 

.170 

■ 84.2 ■ 

"87.6 

76.5 

n.i 

11 

;.B68'"’| 

.838 

!■ 

j , . , 

.■',.775.; 

■ 

.164 

[.:>;■ 85:2',' 

^■'-.::89.6"^ 

70.0 

13.6 

Hoon. 

1 ' .813 


■''■.,■.'-'■'■"'.752.,: 

’ • ':■'■■■ ■'. 

.160 

,'"■' 

■■■■:■ 

90.6 

77.0 

13.6 

1 

.813 

.873 

'■■.;'^',:u725.''- 

.148 

86.6 

91.2 

■ 76.0 

:■' 


.786 

.854 

.684 

.170 

87.2 

01.6 

77.0 

14.6 

3 

.772 

' .843 

.666 

.177 

86.8 

91.6 

78.0 

.^■^■:13.,6:,'" 


.768 

.839 

.662 

.177 

86.0 

90.0 

78.0 

12.0 


.775., 

.846 

.677 

.169 

:"■ 

89.2 

70-0 

122 

6 

.787 

.861 

.688 

.173 


87,2 

76.3 

10.9 

7 

.806 

.881 

.704 

'.*:.i77^";- 

'■" ,:■ 

86.3 

76.6 

9.,8: 

8 

.827 

.891 

■4724:^ 


8L8 

85.0 

76.8 


9 

.840 

.900 

.733 

.167 

81.3 

84.0 

: 77.0 

7.0 

10 

.845 

.913 

.749 

.164 

; 80.9 

83.5 

1 77.0 

6.5 

11 

.842 

.908 

.747 

;,,■■■■.,.,■ , 

.161 

80.6 

83.0 

irfm:- 



Tbe Mean Height of the Barometer, as likewise tlie Dry and Wet Bulb 
Thermometer Means are derived from.tbe observations made at the several 
liours during the month. 






Meteor ologlm I Oh servo f io n s. 


Abstract of the Besnlts of ithe Tlonrhf Meteor ohaj'ieal Ohservatlous 
taken at iJie Survej/or General’s Ofice, Calailta^ 
in the mouth of Ocioher 1870 . 

Moiirly ileaiis, &c. of tlie Observa lions and of tlio Hygroinetrieal elenienfs 
depciulenl thereon. — (Cmdhiucd,) 


H 

", 

„ U - 

o 

"■•s 

P o 

is 


I 

rq 


h 

P 


s 

’o 

p 


p 

r-j 

I 

B 

o 

O 


o 

p 

o 

1>. 

■ ,o . 


t>i o 

AP 

p~t 


rt 

■P- 

.1 




'C! 

'vjbb.o- 

, S .‘c3 
M .ri 










0 

! nches. 

It. gr. 

T.gi-. 


Mid- 






i ' ■ ’ 



night. 

: 


: ’,77,.B: 


0.910 

! 0.02 

1.02 

-0'.9'!. 

1 

7H.t 

1.0 

.,i77a-" 

^zz:m^y 

.919 

.,.:927' 

0.89 

■■,,'7 .92' 


78.a 

1.0 


'Z:Z2Ay 

.913 

7,80. ' 

.cS9 

,92"' 

B 



j ■ 70.8- 

yyZ'2A- 


■-zZMz. 

■ ',bo,7' 

.92 


77.8 

zzm. 

1 ’76.7: 

■rZzmZ::. 

.!>rt2 

I 7.| 

■■ ''.'Ho 

7:-^ "4,92 

■-■-wz: 

77. f'""" 


"i-':7a.7'’ 

'ZmMr 

:.9a2" 

I" 7 ".:.70 ' , 

, .77 

.93 

6 

■■v.77.8'' 

1.2 

\-7T.O- 

■ ■ ■ ^2.0 

i .91.0 

!■ :.S5 ^1 

.65 

.94 

7 

.78.4 

1.5 

i 77.3 

. 2.6 ■■ 

;' .919 

|. ' .92 '■ I 

.86 

.92 

8 

78. 7 

2.7. 

j.yO.S 

1 ■ ' ,4.6 :,:■ 

! -.ooo- 

1 .73 1 

■ 1.54 

.86 

■i) 

70.1 

:: 8.8, 

70.1. 

-, : ,6.5' ■■ 

.893 

!■,'■ ,58 .,'1 

2.21 

.81 

JO 

■■ 

4.9 

'■ ,75. O' 

■ " 8.3 . 

.879 

|7 '"-. ".'.42:,' i 

'■ .82 

■".77." 

n 

yr70'S 

. ',’5.7 ■ 

■„ . ■ : 

. ; ,■, , ,, ., 1 

■■; ; a.7 ■ 

.808 

: 

;, ■.,,■, ; , ,.■, 

!■■■ ^ 7;.27 1 

„",7' ' 7 - 

■■.74; 

Noon 



i"»,r 

i' V: ■■ ■: i 

;,'>'8:846: 

!■'■"■■■ ■ ''"'7' 

a. '.:.03''77: 

i 

■^7:',92''"' "1 

.70 

1 

:'v:-79.B-'| 

7.0 

i 74.9 


,8.11 

7. ;O0J.',:77 

■,7,'|:4.’*|s;7;;j' 

^zzzim- 

% 



7.8 

'74.7^' 

';42.5:4:i 


"■■■ ,8.09;'' 'i 

\,'7''"-.a8'^7'i 

Zz'Mz 


7i)A i 

■.'1:„774 j 

75.0 


,8*51. 


4'7’,:::.12'":"7 

jw) 

ZmAZZ 

79.0 i 


7ia'- 


„830 

■Z''^%MZ\ 

■'7 '^■'.:'".0!:i;:7,:i 

.(to 

. 6 

78.8 ' 



' AmAr ; 


Ojh) ' 

3.. 19 i 

.72 

() 

zzfm--' 


75.:6,'-^! 

■ ■: 7.7,1' 

:' .87l :.,v 

A''.'Amyyi 

2.(1 > ' 

.78 

■7 



:„.:,7o;2'4 

AZBAZ 

'Z'^mjr 

"'■..5,4v777" 

. 01 . 

.82 

- 8 

78.7 

zzm^] 

70.5 

cZiz^m- 


,7:'':.t>5'77'':j,’ 

.1.75 

.85 


78.7 


70.9 

4.4 


,:;7::.:,'''"'."0,78^.:''74'' 

JO 

,87 

.10 

78.7 


77.2 

3,7 


'^zzzmzf 

;777'w2a::^.':'': 

:::7::'(-':''wei:i7: 

11 

78.0 

2.0 

77,2 

zSmz: 


■:'.'':0:'::7JO7,':7|:': 

Oiili 

.21 

■■:7='V"''7:,"'7'V':; "'.:X 

.90 


All the Hjgronielrical the Greeiiwieli Coustoita. 


J / eleorolotjhal Olmenaimm, 


Ixxx 


J.bst-mct of the Eesnlls of ihe Hourly Ileteofologiral Oh^serva Uou s 
talcen at the San>e//or Genend^s OJice, CidciUla^ 
rti the 'mouth of Ocioherl'tdl^. 

Sohu* lindiatioii, Wt'iU.hor. &c. 


Wi:s';d. 


: ' 'o;. 


Si 

Prevailing 
di recti on. 

C>' 

,g' 

w ai 
r^i 

'M M'-: 

r-i" ■j:j[ ■ 

General nspetf of the Shy* 


0 

hidies 


~~i9" ■ 

■■.■Miles: 


l! 160.0 


S. &S. S.E. 


G9.8 

B to 8 A. 51 ., to 0 P. 51., 







\i afterwards. 

2 

155.0 


S.S.E,':&';S.byW. 


■i:59>8' 

B to 5 A. 51., to 7 p. 5r., 







\i afterwards. L on jN' Vi at 






■V:.|7:;Pv -SI.':" 


128.0 

0.40 

S. by W. .tS.S.E. 

M4 ■ 

-:'S:7.0: 

\i to 0 A. 51 ., S to 4 p. 5r., 






i\i after^vards. T at 8 a. 31 . It 






from 7 4 to 9 a. 5C. 

4 

119.0 


S.S.E.&S.W W.! 

3S.8 

\i to 4 A, 5r., 0 to 7 p. 5t., B 






; aft er wa r d s . S 1 i glit II f rom (> i- to 






■8, at U A. 51. & from 2 to 6 p.5i. 

5 

144.2 


8. S. W. & S. Vv . 


.58.3 

\i & ''"i. L on W at 8 p, 51 . 

6 

149.3 


8, W S. S. W. 

. 

40.9 

to 7vP. 51., B afterwards. 






L on E at 4 a. 5r. 

7 

! 151.3 


S, S.S.Wc'cSbyW. 


97.0 

B to G A. 51., wi to 4 p. 51., 


[ . ' ■ ; 




B after^vards. 

8 

144.4 


S.byW. &S.S.W. 


107.0 

\i to 3 A. 51., B to 12 A. 51. , 






. ■ " 1 

aftemyards. L on N at 11 






iP..' Arg .. 

9,: 147.0 

0.07 ; 

S. E, &S. S.E. 


86.1 j 

B to 2 A. 5r., B to 6 a. si,, 


30 


145.0 


11: 150.0 
12 156.0 


0.05 


n 


145.5 


14; 149.0 
lo' 1419 


0.02 


lO 

17 


1540 

149.0 


IS, 146.0 


S. s. E. 

S. S.E.S.byE.&S. 
S- & S by E. 

3. S. by E, 

B. & E. S. E. 

S. E. & S, W. 

S,S.W,SW.%SSE. 

S. S. E, E. & S. E. 


i afterwards. Tat 12 a. ai., 
1 & 2 ;j p. 51., L on W from 0 
to 8 p. 51. Slight 11 at 12^- 

(KbO ! Obicliy T at 10 a, ar. (fc 
Trom 23 - to 7 p. ar., L on W 
at 7 p. M. Slight li at 10 a.m., 

29,7 I B to 7 A. 51., to 5 p. 51 ., 
B afterwards. 

22.3 i B to 8 A. M., to 6 p. 51 ., 
:B afterwards. 

44.3 ■ B to V A. 51., rs.i to G p. 51 ., 
B afterwards. Light 11 at 11-|- 

40.2 I B to 6 A. 51 ., '"'i to 6 p. 11,, 
:B afterwards, 

; SQS i B ,:;to"7, , ,^i 'MB 

iB aftoinrards. D at ll-a- a. 5l, 

41.4 B to7 A. 5X., afteiwrardH. 
L;at.;7 

50.5 \i to 8 A. 51., to G p. 5f., 
B afterwards. 

69.5 \i to 4 A. 51., to 0 p. 5I., 


\i Cirri, — i Strati, "“i CiuiinU, v.-.i Oiro-strati, Qumnlo-stratl, 

Vi Cirro-ciiaiuli, B clear, 8 stratoni, O overcast, T tbnudev; L.vliglitaing''^ 
Sill: drizzle,::'-'''" 
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Meteorological OheroatiouH, 


Ahtraet of the Residts of the llonrhj Meteorological Oleerraiiom 
taken at the Snroegor General’s Office, Calculta, 
in the nwnth of Octo(leT\%l^, 

Solar Bacliatioij, Weatlier, &c. 





Wind. 



P 

JZ2*43 
» .« 
w ‘^5 ■ 

' "cj." ,:;:i 

■A' ,■! 

"jg; « ',p 

1 direction. 

"O 
, ^ 
§ 02 

3 g 

'eg O 

P , o 

General aspect of tlie Sby. 


0 

146.0 

Fiiclies 

1,'mE 

•lb 

1 Miles 
05 .0 

to 3 p. M., B af- 

20 

151.0 


E. N, E. & N. E 


97.9 

terwards. 

Cbieiy B. Eoggy at 1 1 p.m. 

21 

146.3 


N E,E&S.S. W' 


53.9 

B to 11 A. M., after- 

22 

150.0 


[& S. by 15 
S.S.W,SE,Eby S 


35.8 

wards, L on S E at 6 p. m. 

\i to 9 A. M., to 7 p. M., 
\_i afterwards. L on S W at 

^ 5|;p.'.'M . '"a ■ 

S to 11 A. M., 0 afterwards. 

23 


0.10 

S.byE.&ES. E 


27.2 

24 


0.81 

E.N.JE. &E.S.E, 


65.1 

Slight E at 9 A. M., & from 12 
A. u, to 5 P. M* 

0. Slight E from 4| to 10 

25 

139.7 


E. S., E. & S. 


115.0 

A. M., at 2 p. M., & from 7 to 
U p. m. 

0 to 6 A.M., afterwards. 

26 


0.96 

S. S. E. 

0,9 

121.3 

D at 11 p. M. 

Chiefly 0. T at 10, 11 & 12 

27 

117.0 

0,88 

S.S.E. & variable. 


65.4 

A. M. L at 11 A. M. 8 & 10 p. 
M. E from 10 A. M. to 1 p. M., 
& at 7 p. M . 

\_i to 4 A. M., S to 3 P. M., 

28 

142.3 

;;;:0.28.' 

N.W.&W. by S. 


68.8 

0 afterwards. T at 4J & 11 p. 
M. L at 7, 8, 10 & 11 p. ]vr. 
E at 2 A. M. 4, 7h & 8|- p. h. 

' 0 to 9 A. M., to 7 P. St., 

29 

148:Sa 

... 

N. & E. K. E, 


1 

44.4 

B afterwards. T at midnight. 

L at 3 A. M. & 6 & 7 p. M. 
Sliglit E at 1, 3, 6| & 7 a. xr. 
Cdiiefly ^ i. 

30 

143.6 


N,,E. :&N by W, 


111.0 

B to 4 A. 'M., v_i to 7 a. m. 

31 

144.0 


by W&JN'NW. 


83.0 

to 7 p. M. B afterwards. 

B to 0 A. M., \i to 10 A. M,, 

'v'-r 

* ‘ 

V _ .. V 

y*,. , 




to 5 p. M. B afterwards. 


Vi Oirro-cuBiiilj,>I 

B ram, I) , 


t % ktoiBg, 
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Alstract of the Results of the Ilourlg Meteorological Oiservatio7is 
taken at the Sttrvegor GeneraVs Office, Calcutta, 
in the month of October 1870. 

Monthly Eesults. 


Indies. 


Mean lieiglifc of the Barometer for the montli... ... . ... 29.825 

ax. lieight of the Jhu'onieter occurred at 9 a. M. on the 21st. ... 29.98(5 

Min. height of the Barometer occurred at 4 p.m. on the otli. ... 29.(5(52 

Ji.rfreme range of the Barometer during the moiitli 0.80b* 

Mean of the daily Max. Pressures ... ... ... ... 29.89L 

Ditto ditto j\Iin. ditto ... ... ... ... 29.700 

Mean dailg range of the Barometer during the luoiiih ... ... 0.125 


:0 

Mean Dry Bull) Thermometer for tlie month ... ... .... 82.4 

Max. Temperature occurred at 2 & S P. M. on the 21 st. ... ... 91.0 

Min. Temperature occurred at 2, 3&4 a. m, on the 24tli 75.0 

Mistreme range of the Temperature during the month ... ... 30.6 

Mean of the daily Max. Temperature ... ... ... ... 87.9 

Ditto ditto Mill. ditto, ... ... 78.5 

Mean dailg range of the Temperatui’e during the month.., ... 9.4 


Mean Wet Bull) Thermometer for the month ... ... ... 78.7 

Mean Dry Bulb Thermometer ahove Mean Wet Bulb Tliermometer 3.7 
Computed Mean Dew-point for the month ... ... ... 76.1 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 0.3 

Inches. 

Mean Elastic force of Yapour for the month ... ... ... 0.885 


Troj grain. 

Mean Weight of Yapour for the month ... ... ... 9.51 

Additional TFeiglit of Vapour required for complete saturation ... 2*10 

Mean degree of humidity for the month, complete saturation being unity 0.82 

o 

Mean Max. Solar radiation Thermometer for the month ... 144.9 


Indies. 

Bained 12 days, — Max. fall of rain during 24 hours ... ... 0.96 

Total amount of rain during the month ..., ... ... 3.93 

Total amount of rain indicated l>j the Gauge* attached to the anemo- 
meter dui'ing the month ... ... ... ... 3*74 

Prerailing du*ection of the Wind...' S SE4 S 

* Height 70 feet 10 inches ahoVc ground. 





INDEX 

TO' . 

, PAET II, YOL. XXXIX. •, ■. 

rXoTF., — The Index has; heen divided into four parts, 1. Names of HinGs-a.1?!, 


I’ocks, g'eo^raphieal places, &c. 2. 

Yertobate animals. Names of new ; 
willi. an ('^■) asterisk,] 

Ef allies of .Minerals, Geogra- 
pliieal Stations, &c. &c, 

Ahyshkan, 4/. 

Aksai-Chin, 50, 60. 

Akvab, 125, 129. 

Alakiil, 47., 

Alatan, 47. 

Aling-Gaiigri peak, 50. 

Altai, Jo, 47. 

Amber, 20. 

Ambergris, 29. 

Amoor river, 42, 45, 46. 

Anadyr, 45. 

Andamans, 27 

Andamans (birds from), 210. 

Andamans (Geology of), 231. 

Aral, 42, 45. 

Arctic region, 44. 

Arrakan, (rain in), 247, 250. 

Asrang, 58. 

Assam (rain in), 246, 258. 

Assay of silver,' 877. 

Baikkl, -iG. 

Balasore, 127. 

Balkash, 48, 46. 

Bancoorali, 127. 

Barnn-torie, 4/. 

B.aAvnng, 49. 

Beliar (rain in), 2-lS, 261. 

Belrriiigs straits, 42. 

Benares, 126, 129. 

Benu’al (rain in) 249. 

Berbtunporo, 126, 127, 120. 

Bogrii. (rain at) 254. 

Bootan doars, 255, 

Borax (fields), 55. 

Bour1>nn (shells from), 408, 

Building sfcf3nes3 287. 

Burdwaiij 127. 


Plants. 3. Invertebrate animals. 4, 
genera and species have been marked 

Buxa (rain at), 181, 255, 

Cachar, 129. 

Calcutta (meteorology of), 125, 127, 
128,129. 

Camorta, 25. 

Caspian Sea, 42, 45. 

Central India (Reptiles from )> 336. 
Chak-cliaka, 52, 

Chary 11 , 42. 

Cherra-pniip (rain at), 254. 
Chittagong, 125, 129, 

Chnkchagyr, 47. 

Chiiling-chii, 49. 

Chnrkang, 48. 

Ohiirkang-clm, 49. 

Coal at Andamans, 236. 

Coal oil the Nicobars, 23. 

'Contai, 127. 

Coral rocks, 27. 

Cuttack, 125, 128. 

Dacca, 126, 129. 

Dacca (rain at), 254* 

Dak-Korkor, 49, 56. 

Darjeeling (rain at), 256. 

Delta (rain in the), 247. 

Denichok, 4S. 

Deiigiz-Citter, 47. 

Dinagepore (rain at), 250. 

Dioritc, 28. 

Dokpa tribe, 50. 

Drangarie, 42. 

False Point, 127, 128, 129. 

Gabbro, 28. 

Gangetic Delta, 259. 

Ganjee Thok, 54. 

Gartok, 56. 

Geology of Naucowry, 26. 

G irke, 54, 

Goldfields, 52, 54. 

Gyachiiii, 54, 
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Index. 


Hn,Q:onpf-tao, 53. 

Easiaribagli, 135, 129. 

Himalaya (mm in), 2 IS, 263. 
Hindoo Knsh, 59. 

Homfray Ghafcj 334.. 

HoogWyjl27. 

Howrah, 127, 

Hi, 45. 

Indigirka, 45. 

Indus (upper), 47. 

Issik-knl, 41, 47, 

Ivon, 238. 

Irfcysh, 46. 

Jaxartes, 42, 

Jessore, 126, 127, 128, 129. 

Jiliiig, 51. 

Kanbud (plants fjom), 62 et 
Karkara, 42. 

Karakasli river, 51. 
iCashghar, 59, 60. 

Kalay, 51. 

Hhasi hills (rain in), 316, 256. 
Kinglo, 53. 

Kirghiz steppes, 41, 

Kislinaghnr, 127. 

Kobyma, 45. 

Kokan, 42. 

Korakoratn range, SO. 

Knltindiusk, 46. 

Lakiiaug, 49. 

Lena, 45. 

Lhasa, 47, 57. 

Lime, 238, 

Xtikohe, 57. 

Lohba, 57. 

Loh-ninntang*, 5S, 

Iiohtod, 57. 

Madras, 125, 129. 

Magnesian cl ay stone, 37. 
Majin-country, 53. 

Itlaiay peninsula {birds from), 277. 
Malda (rain at), 256. 

Maps (ItiiBsian), 41. 

Marpo, 79. 

Martaban (plants from) 63 ot scq. 
Masarowar lake, 53, 

Meteorological observations, 123. 
Midnnpore, 127. 

Monghyr, 126, 129. 

Mongolia, 42. 

Moolfcan (rain at), 252, 

Monsoon {S, W.J 131, 

Mnkfcinab, 57. 

Mustagb, 59. 

Mustang, 57. 

Mymeiisiugh (rain at), 254. 
Hagcbail, 54. 

Hala-Eing-fcso, 53. 


Nam-tso-Ohimbo, 4.S?. 

■ Nancowry, 25. 

Nari-kborsnm, 50. 

Narkomlam island, 235. 

Hubradan, 49. 

Obei, 45. 

Olenetij 45. 

OHntora, 45. 

Orenburg, 43. 

Orissa (rain in), 249, 263, 

Ovi, 46. 

Oxus, 60. 

Harair steppe, 60 
Pan gkon g lak e , 49 . 

Patna, 126, 129. 

Pegu (shells from), 305. 

* Penang (birds from ), / 7 . 
Penjyna, 45. 

Peru, 42, 43. 

Phaiyii-Pooyn, 50, 53. 
Phondok«tso, 4.9. 

Piasino, 47. 

Poori, 127. 

Port Blair, 125, 129. 

Port Mouat, 234. 

Qincksilvor, 23$, 

E^nfall of Bengal, 131, 243. 

Bain pore Benuleah, 127. 

Bainpore Beauleali (rain at), 25(>. 
Bawiing-Obaka, 49. 

Biego, 54. 

Booksum, 48. 

Boorki, 126, 129. 

Budok, 47, 48. 

. Bungpore (rain at), 256. 

Sahali, 47. 

Salt lakes in Tibet, 53, 55. 

Sangor island, 125, 127, 128, 1251. 
Sayan, 47. 

Seasons of rainfall, 250. 
Semipalatinsk, 43. 

Serpentino, 237. 

Serpentine rock, 28. 

Shan States (shells from), 35)5. 
Sharjo, 49. 

Sheliifuk, 54. 

Shigatzo, 56, 

Shiiigwar, 54. 

Siam (plants from), 62 oi. seq. 
Siberia, 41. 

Silliet (rain at) 2 47. 

Siliiet (rain at), 251. 

Siling, 51. 

Silver (assay of;, 377. 

Sluing, 51, 

. Sarikul, 60. 

• Stanovoi mountains, 47. 



Index, 
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Siiiny, 46. 

Syr-biiria, 43. 

TMcliiin (monastery, 47, u6. 

Taimyr i^oniiisula, 4:i. 

Taslikiirgna, 39. 

Telckni, 42. 

Tongri-noor, 48, 60. 

Tliin-Shan, 47. 

Tliok-Dikla, 54. 

Thok-Taliingj 47, 48, 50. 
Thok-Maroobboob, 54 
Ti.iok-4?ianino (gold lieid), 52, 54 
'rhok-Sarlvong, 54. 

Thok-llagyok, 54. 

Tbok-Thasung, 34. 

I'ingebe, 49. 

T i ngri-nia klaii, 58. 

Tipporah (rain in), 247, 259. 
Trans-Baikal, 47. 

Trans -Chin, 42. 

Tso-Silder, 53. 

Tiimen-Ula, 43, 

Tundras, 47. 

Tiingachan, 43. 

UdanrOj.dS, . 

Ural, 43, 43. 

Usowri district, 47. ■* 

Viper island, 234. 

Wellesley province (birds from) 277. 
Wiior (or Her) country, 50. 
Yablouoi, 47, 

Yakutsk, 41. 

Yana, 45. 

Yenisei, 45, 46. 

Yeniseisk, 41. 

Zaisau, 47. 

Zaskar, 57. 

Zoological provinces, ‘330, 


Plants. 

Acanthus lencostaohyus, 79, 
longebracteatns, 79. 

„ Maderaspatenslsj 79. 
Acrosticlium, 90. 

^ Alsodcia longiracemosa, 63. 
Aleuritia, 82. . ■ ^ ■ 

Amarolia, 229. 

Ammania pygmma, 76. 

5 , denteiloicles, 76. 

Amoora Aplianomyxis, 71. 

5 , cucnllata, 73. 

„ Hohitnka, 71. 

„ spoctabilis, 73. 

Aneilema crocoum, 85. 

„ ochraceurnjVar.Griffifchii, 85. 

Anisoptera Bantamensis^ 65* 


Anisoptera Palembauica, 65. 
Anomiantlius lieterocarpus, 61. 
Auosporuni cephalotes, 84. 

„ nionocephalum, 85. 
Aplectrum, 84. 

Astropetalum, 75, 

Asystasia isTeesiana, 79. 

„ Parishii, 79. 

Atalantia citrifolia, 69. 

„ Missioiiis, 70. 

,5 rnonopbylla, 70. 

Banibusa Amahussaiia, 86. 

„ Andamanica, 88. 

„ aspera, 87. 

5 , at tor, 87. 

5 , auriculata. 86. 

„ Bitiing, 87. 

,, brava, 86. 

,, lineata, 86. 

„ nigro-ciliata, 88. 

„ pista, 86. 

5 , Eiiinphiana, 86. 

„ Thouarsii, 86. 

„ scliizostachyoides, 89, 
„ vulgaris, 86. 

Barleria longifolia, 78. 

Beesha elegantissima, 90. 
Begonia MaUibarica, 76. 

„ Eoxburgliii, 77. 

Biopbytnin, 68. 

Biepharis boerhaavimfulia, 79. 

„ Macleraspatensis, 79. 
Brassaiopsis Hainla, 77- 
„ palinata, 77- 
Brownlowia argentata, 67. 
Bursera serrata, 70. 
Galophyllum ejmosum, 64. 

5 , plioipes, 64, 

,, pulclierrimuni, 64. 

„ gpectabile, 64* 

Oansjera zizyplii folia, 72. 

^ Oapparis flavicuns, 62. 

* , „ . rojdsitxjfolia, 63. 

Carapa carnosa, 72. 

„ obovata, 73, 

Uasparea oligocarpa, 77. 
Celastrns x’obustus, 73. 
Chloothamiius cliiliaiitliiis, 88. 

- Ohoricarpha aphylia, 85. 
Cipadessa baccifera, 71. 

Uissus hastatus, 74. 

„ pentagona, 74. 

■ Citrus hystrix, 70, 

„ papeda, 70. 

Clematis tioribunda, 61. 

^ „ subumhollata, (?L 

Oncstia flaimue<a, 76. 

„ foiiusa, 76. 



420 


Indeoo. 


Onesfcis ignea, 

„ platan tha, 76* 

„ ramiflora, 76. 

Oonnaropsis diversifolia, 69. 

5 j Griffitliii, 69. 

Connarns Diepenliorstii, 76* 
j, monocai’piis, 75. 

Oyperus cannesGens, 85. 

„ cephaloteSj 84. 

,5 monoceplialus, 84. 

,j palUdus, 85. 

Bjndalaoantlius Salacensis, 78, 

„ tetragonnSj 78. 

^ Becascliistia parviflora, 66. 
Beiidrocalamns, 87. 

Bicostygma fabi’ile, 64. 
Bicterocarpns Bandii, 65. 

„ cordifolins, 64. 

„ granclifoliovS, 6-X<. 

„ obtiisifoliiis, 65. 

„ pilosixs, 65. 

„ ■ tnberculatus, 64, 

Bidymoobiton, 71. 

Bidymoplexis prvlleas, 84. 
Binocbloa Tjangkorreb, 86. 
Bysoxylon, 71. 

„ Obampionii, 72. 

Ebermaiera argentea, 78. 

„ iucana, 78. 

„ lanceolata, 78. 

„ tvicbocepbala, 78. 

„ velntina, 78. 

EoHnoearpns murex, 67. 

„ Sigon, 67. 

El30ocarpns fioribundus, 68. 

,, Griffitbii, 68. 

„ serratus, 68. 

5, JavanicuSj 73. 
Erantbemuni Andensonii, 79. 

5 > Blnniei, 79. 

cremilatnm, 79. 

„ latifolinm, 79. 

„ Salacense, 78. 
Erytbroxylon Bni^manicnm, 63. 

„ retiisnni, 68. 

Evonymus Baucanus, 73, 

5 , Grifiitbiij 73. 

, j, grandiflorns, 73. 

jj Suraatramis, 73, 

Eimbristylis abjiciens, 85. 

„ Arnottii, 85. 

„ cylindrocarpa, 85. 

„ sbsenoides, var. /3 mono- 
stacliya, 85, 
Franqtievillea major, 84, 

Gai’cinia fabriie, 64. 

Gastrodia Hasseltii, 84. 

„ Javanica, 84, 


Gentiana Ja^scbkei, 229. 
Gigantocbla3a atter, 87, 
Gleiobenia dicbotoma, 2S. 

^ Globbar Arracanensis, 83. 

„ spatbiilata, 84. 
Gmeliiia bystrix, 81. 
Gonocaryum gracile, 72. 

„ Lobbianum, 72. 
Gordonia oblata, 61. 
Graptopbyilnni bortonse, 79, 
„ pictum, 79* 

Grewia beteroclyta, 67. 
Gymnandra borealis, 80. 

* „ . globosa, 80. 

* „ spectabilia, 80. 
Gymnopteris, 90. 

Hartigbesa angustifolia, 71* 

„ excelsa, 71. 

„ Tnollissima, 71. 

^ Helicteres plobeja, 67. 
Hemiagrapbis clcgans, 78. 

„ pavala, 78, 

Hemiandrina Borrioensis, 76. 
Homionifcis lanceolata, 91. 

„ Zolllngeri, 90, 

S eynea frutescens, 72. 

„ quinqne]nga, 72. 

„ Suinatrana, 72. 

Hopea grandiflora, 65. 
Hygrophila iongi folia, 78. 

„ spinosa, 78. 
Hypoxys, 84. 

Hypoxis aurea., SI. 

„ orebioides, 84. 

Hyppocratea angulata, 73. 

^ Ilex dapbnepbylioides, 72. 

Iscbnrocbloa, 86. 

^ Jassebkea gentianoides, 229, 

^ Justicia :^,aceicla, 80. 

„ latifolia, 79. 

„ nasiita, 79. 

„ nnmmnlaria"^ folia, 78. 
„ origanoides, 78. 

„ peploides, 79, 

„ picta, 79. 

„ qiiinqnangularis, 79. 
„ Vablii, 70. 

„ vasculosa, SO. 

Kokoona, 73, 

Kurrimia paniculata, 73. 

„ pnlclicrrifua, 73. 

„ robusta, 73, 

Lasiosipbon seandous, 82, 83. 
Leleba, 87. 

Leleba Ktmipbiana, SO, 

Eemon papoda, 7(1 
Bepidagatliiis -b jalina, 78. 

„ incur va, 78. 
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Leptocliloa iirceolata, 86. 
Leptonjcliia glabra, 6'7. 

5 , befceroclyfca, 67. 
Limo tiibcrosns, 70. 

Limonia cifcrifolia, 69. 

j, pentagyua, 70. 
Linosfconia clecandreem, 83. 

,5 paiiciflornrn, 83. 

j 5 scan dens, S3. 

,j Siamense, 82, 83. 

Lobelia dnpatrioides, 77. 

jj Giitfithii, 78. 
Lomatogonimn, 230. 

Lonicera glancopbylla, 77. 

„ gracilis, 77. 

Lnvuiiga calopliylla, 69. 

„ eleutherandra, 69. 

„ sannentosa, 69. 

Lycesteria, 77. 

Mallea Rotbii, 71. 

„ Biibscfuidens, 71. 
Mangifera foetid a., 75. 

„ Horsfieldii, 75. 

,5 Indica, 75. 

„ sylyatiica, 75. 

Mantisia spatbiilata, 84, * 

Marsilea erosa, 90. '* ■ 

j, qiiadrifoliata, 90, 
Meliosma siniplicifolia, 74. 
Melocanna brachyclada, 89. 

„ gracilis, 88. 

„ Knrzii, 89. 

„ longesi^iciilata. 89. 

„ Zolliiigeri, 88. 

Milinsa Roxburgbiana, 62. 
Miseliospora efoliata, 85. 

Mollugo G-limis, 77. 

Monoceras Griffitbii, 68. 

„ iiolopetala, 68. 

,5 leiicobotryam, 68. 

„ odontopetallmn, 68. 

„ trioliantliera, 68. 
MoBosoma, 72. 

Kastns humilis, 86. 

Nectaiidra, 83. ** 

Nelsonia caTOpcstris, 78, 
j 5 origan oklcSj 78. 

,, tomontosa, 78. 
ISTotliocnestis Sixmatraiia, 73, 
Olax Snmatrana, 72, 

Opholiti, 229, 

Ornitroplio Aporotica, 74. 

Oxalis gracileiit-a, 68, 

„ scnsitiva, 68. 
Oxythcnantlicra iiigro-ciliata, 88, 
Paebygone dasycarpa, 62. 

„ ovata, 62. 

Panax palniatum, 77. 


Pandanopbylliim costatnm, 85. 
Papeda Rnmpliii, 70. 

Paramignya citrifolia, 69. 

^ Parasborea (n. gen.,) 65. 

„ liicida, 66. 

* „ stellata, 66. 

Pentacme snavis, 66, 

PiiEeantbns dioicns, 62. 

j, nutans, 62. 
Pblebocabymna, 72. 

Phlebochitiim exteiisiim, 75. 

* PMogacantbus iiisignis, 79. 

„ tbyrsiflorus, SO. 

Platea Griffifchsiana, 72* 

„ Lobbiana, 72. 

Polygala arvensis, 63. 

,5 Ciliata, 64. 

„ elegans, 64. 

„ elongata, 64. 

5 , erioptera, 63. 

„ glomerafca, 63. 

,, Heyneana, 64, 

„ Javan a, 64, 

„ Kbasyana, 64. 

„ macrostycba, 64, 

„ Persica, 64. 

„ rosmarinifolia, 63, 

„ trifiora, 63. 

„ Yahliana, 63. 

„ Wightiana, 64. 

Primula imperial] s, 82. 

„ prolifora, 82. 

5 , ro tun difolia, 81. 

Psilma Dalbergioides, 83. 
Pyrosperiium calopliylluin, 73, 
Rhinacanthus comunis, 79. 

55 nasuta, 79. 

Robergia hirsuta, 75. 

Rotaia, 76. 

Rourea acutipetala, 76. 

„ dasyphylla, 76. 

5 , cliversifolia, 69. 

5 , santaloides, 75, 

Boydsia siiaveolens, 63. 

Eucilia dava, 78. 

5 , pavala, 78. 

Sabia floribimda, 74. 

Salvinia elegans, 90, 

„ nataus, 90. 

,5 verticiliata, 90, 

, Scliima creuata, 64. 

„ obi at a, 64, 

Sohizocbiton, 71. 

Schizostaobyruu bracbyaladum, 89. 
5 > cbiliautbiim, 88. 

5 , eiegantissimiiTn ,00. 

5, longispiculatum,89* 

P, Xlolliugeri, 88. 
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Sobraicdelia aporetica, 74. 
Scirpoileiidroiii 85. 

ScIei’ORtylis, 70. 

Selagiiieila aristafca, 91. 

„ Belangorij 01. 

„ imbricata, 91. 
j, Jung-lmniiiana. 91, 

3 , semicoi’data, 91. 

3 , tenclla, 91. 

Semecarpiis acuminafciis?, 75. 

Sborca lencobotiya, 65, 
j, loTigispcrma, 66. 

„ iacida, 66, 
j, obtusa, 6*5. 

„ SiumcnsiSj 66, 

SmifcWa diehotoma, 86. 

Strobil ant lies flava, 78. 

3 , scubra, 78. 

Swintonia Griffitliii, 75. 

3 , Sohwenkii, 75. 

Synaptea (gen..) 65. 

5 , BantamonsiSj 65. 

3 , graiulifiora, 65. 
Snnaptea odorata, 65. 

Tapiria Inrsuta, 75. 

Teinostaobjuni atfcenuatmn, 89. 

„ sohizostachyoides, 89. 

Ternstroemia macrocarpa, 61. 

3 , Pcnangana, 64. 
Tinomiscinm pliytocrenoides, 62. 

3 , pbyrrbubotryurn, 62. 
’Tcemoolilsona acufcipetala, 76. 

,3 Diepenboratiij 76. 

,3 Griffitlui, 76. 

Trontepliolia bifoliata, 85 
Tripbasia sarnaenfcosa, 69. 
Troosfc^vyckia siugnlarisj 76. 
'I’ryi^hei’a prostrata, 77, 

Uvaria cordata, 61. 

33 Hauiiltonij 61, 

33 botcrouarpa, 61. 

,3 niacropbylla, 61. 

„ ovniifolia, 61. 

Tatica ObiiierisiSj 65, 

Vitis cinnamomea, 74. 

3 , elegaiiB, 7'k 
,5 glaborriaia, 74. 

3 , pentagon a, 74. 

,3 ropens, 74. 

Walsura tricbosfccinon, 72, 

,3 villosa, 72, 

Xantboebymas, 64. 

33 pictorms, G-l. 

Zantboxyion oniieurnm, 69. 
2<izypbus calophylla, 73. 

,3 glaber, 73. 

,3 Horsfieldii, 73. 

33 ornata, 73. 


Iii¥ertebrate Animals. 

Acbatiiia Areas, 21. 

Acteou coccinata, 36, 

Aohatiua fulica, 413. 

„ ftilva, 414. 

5 , Pairbanki, 21. 

3 , liebes, 21. 

3 , pantbera, 414. 

,3 Theobaldiana, 395, 

Alrea, 4-13." ■' 

Alyeseus amphora, 397, 

^ „ bifrons, 396. 

„ ciicnlatnsj 396. 

^ „ Feddoiiianns, 397, 

„ graph iens, 398, 

„ Ingrami, 7. 

„ seniptilis, 24. 

Aniiiicola cincta, 402. 

Bitbinia hJassa, 402. 

Blanfordiaj 402. 

Biilimiis albizonatns, 19. 

^ „ Calcadeiisis, 18, 

„ claviiliniis, 408. 

,3 gracilis, 22, 409. 

„ intermedins, 19. 

„ Isilagiriciis, 18, 24, 

„ Kiligiricus, 393. 

„ Teiinstns, 410. 

^ „ vicarins, 18, 395. 

Coritliiiii'n alveolus, 36, 

„ Traillii, 36. 

Conus march ionatus, 36. 

„ mnsitelinns, 36. 

„ zonatns, 36. 

Corbis iimbviata, 37. 

Cremnobates, 31. 

^ Oreinnoconclius carinatns, 12. 

^ 33 coniens, iO. 

3 , var. CMrudiculatu 

11 . 

„ Syhndrensis, 11. 

Oyclostoma fimbriutnm, 414. 

^ „ TJindnornm, 153. 

3 , tricurinaxuiij, 414. 
Cypiwa fninniata, 36. 

,3 belvnla, 36. 

„ pellis sorpentis, 3G. 
Diploimnatlna aflinis, 30S. 

„ Blanrordiaim, 2, 7. 

^ „ ■ depressa, 2. 

„ diploebeilns, 5. 

„ gibbosa, 5. 

^ *3 ins ignis, 6. 

^ 33 tfainfciaca, 4. 

* ,3 Jatingana, ...... 1 , f 

,3 imobyclieiiuBj 2j 5» \ 
^ " 3 , parviila, 5. 
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Dipiommatina polyplearis, 4. 

„ pullula, 398. 

„ piipaefomiis,'398, 
j, Pnppensis, 4. 

^ „ Salviniana, 398. 

jj scalaroidea, 399. 

„ semisculpfcaj 2. 

5 j Slierfaiensis, 3. 

,5 tiimida, 6. 

Doreasia, 404, 

Elecfcra, 22. 

ISuriea Ibicolor, 409. 

,, steriopylisj 24. 

Enchelns foveolafcus, 36. 

Gibbus bacillus, 410. 

5 , Bourgiiignati, 410. 

„ callifer, 411, 
j, cylindrella, 411, 

5 , Deshayesi, 411. 

„ funiculus, 410. 
intersecta, 409. 


Helix proletaria, 406. 

* Saiaziensis, 405. 

„ sanis, 395. 

„ setiliris 404. 

,, similaris, 395, 404. 

„ Vinsoui, 404. 

Heniicardiiim cardissa, 37- 
Hemiplecta, 15. 

Hyaliinax Mailiardi, 413. 

^ Jerdonia Phayrei, 396. 

Liblioglyphns Mai’fcabaneusis, 402. 
Litbotis, 23. 

Mitra cruentata, 36. 

„ exasperata, 36. 

,, flaminigera, 36. 

„ Gruneri, 36. 

„ plicata, 36. 

,, somifasciata, 36. 

Murex ad uuco- spinous, 36. 

„ nigrispiiiostis, 36. 

Nanina acerra, 15. 



„ turgidulus, 411. 

# 

s> 

apicata, 16. 


„ uvula, 411. 


?J 

argentea, 406. 


„ versipolis, 410. 

# 

39 

Ataranensis, 401. 


Gibbulina, 409. 


9> 

attigia, 395. 


„ Bupontiana, 410. 


39 

Ausfceni, 15. 


„ sfcriabacostata, 411. 


99 

cacuminifera, 16. 


Glessula, 22. 

# 

99 

Cherraeusis, 14. 


„ filosa, 19. 


99 

falcata, 15, 


„ liebos, 21. 


■ 99 

Geoffrey i, 405. 


5, Jerdoni, 20. 


99 

Gordemoyi, 408. 


„ lyrafca, 20. 


99 

Himalayana, 17. 


„ vai\ Mafcberanica, 21. 


39 

hypbasma, 17. 


j, pull a, 21. 


99 

immerita, 18. 


„ rugata, 20, 


99 

implicata, 406. 

# 

Siuglmreiisis, 19. 


39 

indica, 16. 

* 

„ Tamulioa, 22 


99 

infill a, 395. 


„ Tornensis, 22, 


■■■' 39 

interrupta, 17, 


Helicarion, 400. 

# 

99 

koondaeiisis, 16. 


Heiicolimax, 401. 


■ >9 

iinophora, 406. 


Helix ansorina, 395. 


■ ■:99 

Mailardi, 406. 


„ Barclayi, 404, 


39 

nitella, 405, 407. 


„ Blanfordi, 395. 


93 

planiusGula, 24, 


„ Borbonica, 404. 


99 

plicatula, 13. 


„ coslatura, 403, 


99 

poUux, 13. 


„ consepta, 395. 



prolebaria, 407. 


„ delibrata, 395. 



prestuinida, 408, 


„ detecta, 404. ■ 


99 

rimicola, 24. 


„ Eudeli, 404. 


■ -99 ■■ ■ 

rubellociiicfca, 14. 


„ Frappicri, 404, 


99 . 

semicerina, 407. 


„ gratulator, 395. 

„ belioifora, 395. 


' ■: 

- 99 ■ 

, serrula, 15. 
Shiplayi, 16, 


„ H.uttoui, 395. 


99 ' 

subjecta, 24. 


,, imperfecta, 404. 


■ 

Virginia, 405. 


„ macromphalus, 17# 


99 

vitrinoides, 395. 


„ octboplax, 24. 


Ka fcica albescens, 37. 


„ Oldbamii, 395. 


'■■■99 ' 

album., 3b. 


„ Pinacis, 18, 


99 

costollifera, 37, 
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K'atica globoaa, 87. 

,, livida, 37. 
j, imammilla, 36. 

Nerita albicilla, 36. 

„ polita, 36. 

Oniplialof}roj>is Borbonica, 4-14. 

„ expansiJabre, 4-14. 

„ Morleti, 443. 

„ picturata, 414. 

„ rubens, 413. 

Opeas, 401. 

„ ciavulina, 408. 

„ gracilis, 408. 

„ auritiana, 408. 

„ Walkeri, 395. 
Opistboporus Gordon!, 399. 
Otoponia elansum, 12. 

„ Hindaorum, 12. 

Fagodella, 412. 

„ ventricosa, 412. 

Paludomas labiosa, 402. 

,, oi’nata, 10. 

^ „ reticulnta, 9. 

* „ rofcanda, 10. 

gtephanas, 10. 

Philopotamis globulosus, 10. 
Plios Blainvillei, 36. 

Plectopyiis, 17. 

Pleurotoma abbreviata, 36. 

,, tigrina, 36. 

Polydonta mearnata, 36. 

Pupina imbricifera, 7. 

Parpnra bitabercnlaris, 86- 
„ musica, 36. 

„ tnbercalata, 36, 

^ Papa fartoidea, 400. 

* y, Salviniana, 400. 

„ versipolis, 410. 

Pyramiclella aaris-cati, 37. 

Eapa papyracea, 36, 

Septiaaria, 412, 

Sesara, 401. 

Spirac alma Ayanam, 399. 

„ Gordoni, 399. 
Spiraxis bebes, 22; 

Stonogyra elaynliiia, 408. 
y> gracilis, 22. 

* ,, terebralis, 401. 
Sfcrombas eolamba, 36. 

' Siicoinea australis, 413. 

„ daiiciiia, 23 

,, Girnarica, 23. 

* ^ Mascarensis, 412. 

„ ratilaiiS, 23. 

„ mpicola, 23. 

„ striata, 413, 

^ jj tamida, 23. 

„ ’ var. sabooflfealata^ 23. , 


l^eotiira Borneensis, 36. 
Tellina rbomboides, 37. 
Tornatellina cernicn, 412, 
Trocbiis fenestratiiH, 36. 
Tropidopli())‘a, 413. 

Yeiius adiiiis, 37. 

„ alabasfcrum, 37- 
Yertigo Borbonica, 412. 

^ „ incerta, 412. 

„ papnla, 441. 

* Yitrina Ataranensis, 401. 
„ anrifonnis, 401. 

„ Borbonica, 414, 

^ ,, venasta, 400. 


Vertebrate Animals. 

Ablabes collaris, 181. 

„ inelanoceplialns, 183. 

• „ Hicobariensis, 184. 

„ Eappii, 1 84. 

„ sagifctarias, 185. 

Abrovnis albognlaris, 271. 

„ polyogeiiys, 107. 

„ xantboscbisfcos, 107. 
Acantbylis candafca, 94. 

„ sylvatica, 114. 

Accipiter nisns, 265. 

Acoros Eipalensis, 95. 

Acridotlieres fascns, 271. 

„ tristis, 110. 

Acrocephalas agricoins, 270. 

„ bruunescens, 119, 270. 

„ duinetorum, 270. 

Actinodnra ? Egertoni, 105. 

Actitis glareola, 273. 

„ bypoleneiis, 273. 

„ ochropus, 273. 

.idilgialitis Lescbenanltii, 273. 

,3 miniitus, 29, 34. 

„ Pbilippensis, 39, 273. 

iEtbopyga exipogon, 300. 

„ Latliami, 298. 

„ miles, 98. 

a, mysticalis, 208. 

j5 Eipalensis, 98. 

„ satiirata, 98. 
j, siparaja, 298* 

Agania aniiectans, 369, 

Agrodroma einnamotnea, 119. 

griseo-rufcseons, 119, 

„ Bimil is, 119. 

„ sordiila, 119. 

Alauda gnlgnla, 120. 

„ gidgalcnsis, 120. 

„ Malabarioa, 119. 

Alcedo Bengalensis, 95, 297, 
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Alcippe Brucei, 122. 

„ Nipalensis, 103, 122. 

55 poiocephala, 122. 

Alciirias sfcriatus, 106. 

Allotrius sBaobai'bus, 108. 

Ambassis Dussuniieri, 35, 

Anas poecilorbyncba, 275. 
Anastomns oscitans, 275. 

Anortinus carinatiis, 96. 

5 , galeritus, 96. 

Ansonia, 152. 

,5 Fenangensis, 152. 
AntbrepteSj 301. 

„ sp. 98. 

An thus cervinuSj lOS. 

Aqiiila hastata, 265. 

Araoimeciithra Asiatica, 268. 

5 , flammaxilariSj 301. 

„ jugularis, 301. 

Arachnothera latirostris, 302. 

,, inagna, 98, 300. 

„ modesta., 302. 

„ pusilla, 267. 

Arboricola atrogularis, 273. 

5 , rufogularis, 273. 

Ardea cinerea, 274. 

„ coiicolor, 34. 

„ leucoptera, 34. 

5 , purpurea, 274. 

Ardeola leucoptera, 273. 

Ardetta ciuaraonnea, 274. 

„ flavicollis, 274. 

,, Sinensis, 274. 

Arfcamus fuscus, 100. 

,, leucogaster, 241. 

„ leucopygiaiis, 211. 

Arundinax oiivaceus, 270. 

Astor trivirgatus, 92. 

Athene Brama, 94. 

5 , cuciiloides, 94* 

Athcrina Forskalii, 35. 

Bagarius ITurrellii, 37. 

Bangurus caeruleus, 209, 

Baza iopliotes, 93. 

Bellia, 227. 

Biiringa rernifor, 26S. 

Brachypodius, 317. 

5 , inolanocephalus, 316. 

tristis, 316. 

Brachyptoriiiis aiirautius, 267. 
Brachyptoryx cruralis, 102. 

„ hyperythra, 102. 

3 , nigrocapitata, 308. 

,, lugrogiilaris, 308. 

,5 Nipaionsis, 102. 

Broncliocele cristatella, 138, 178. 
jubata, 179. 

3 , moluccaua, 179. 


Biibutus Isidorei, 287.-' 

Buoco frontalis, 28S, 

„ Latbami, 289. 

,5 Malacceiisis, 288, 

„ quadricolor, 28S 

Biichanga indermediii, 322. 

Biidytes viridis, 271. 

Bufo gymnauehenj 150. 

„ ■, isos, 156. ■ 

„ melanosfcictus, 155, 156. 

„ spinipes, 156. 

„ viridis, 155. 

Bungarns coDrulons, 374. 

Buphus eoroinandus, 274. 

Butorides Javanica, 274, 

Cabrita, 349. 

„ brunnea, 845, 350. 

„ Jerdoni, 348, 350. 

5 , lieschenaiiltii, 345. 

^ Cabritopsis, 348. 

Calgenas Nicobarioa, 32, 

Calhila pulchra, 375. 

Calliope Karntsobatkensis, 270. 

„ pectoralis, 270. 

Callopbis intestinalis, 212. 

Calornis cantor, 326. 

Calosaura, 349. 

„ Lescbenaultii, 345, 350. 
Calotes mystacens, 177. 

„ Rauxii, 373. 

„ versicolor, 364, 363. 

Oaloula pulcbra, 155, 

Calyptomena viridis, 28 1 
Cantor cbalybeus, 326. 

^ Cantoria Dayana, 208. 

Caouana olivacea, 137, 

Caprimulgus albonotafcus, 266. 

„ macrourus, 283. 

Oaranx hippos, 35. 

Caret fca squama ta, 137. 

Carpophaga 233 nea, var. Nicobari- 
ea, 32. 

„ bicolor, 32. 

„ insignis, 111, 

,, insularis, 32, 

,, myriatioivora, 32. 

„ sylvatica, 243, 272, 

" var. Nicobarica, 32. 

Casarca rntila, 275. 

Ccblepyris oulrninatus, 321. 
Cecro'psis rufnla, 115. 

Celeopicus porphyromelns, 293. 
Centropus Andamancnsis, 2 H. 

„ riifipenais, 241, 267. 

. „ viridis, 98. 

Cerberus rhyncbops, 206. 

Oeryle rudis, 95. 

Geyx tridactyia, 295. 
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Ohalcox>liaps Indica, 33, 112, 331. 
Cho&moroi'iiis loucoccphala, 1(K>. 
Chaptia tenea, 100. 

Charadrius longipes, 273. 

Charasia dorsalis, 368, 
Chatarrhsea Barlei, 269. 
Chatoissiis chactinda, 35. 
Chaetornis striatiis, 270. 
Ghaulelasmus sfcreperos, 275. 
Chelidornyx hypoxantha, 100. 
Chelonia imbricata, 138. 

„ virgata, 138. 

Cbettnsia mornafca, 273. 
Ghioropsis, 313. 

Qhrisopicoides, 289. 
Chrisocolaptes sulfeaneus, 97. 
Obrysonotns, 289. 

CJirysopelea ornata, 194 
„ rubescens, 195. 
Ohrysopiilegma chloroloplms, 97. 
j, iiavinucha, 97. 

5 , 3Ialaccensis, 292. 
„ mentalis, 292. 

Circus cyaneus, 114. 

„ melauolencus, 114, 266. 

„ Swaiasonii, 114, 265. 

Cissa Sinensis, 109. 

Cisticola scheetnicola, 107. 
Cittacincla macrara, 325. 

Ciupea Keohowii, 35. 

Colabates sulphurea, 108. 
Coluber semifasciatus, 188. 
Columba intermedia, 272. 

„ sinica, 833. 

„ viridis, 330. 

Compsosoma Hodgsoni, 189. 

„ nielaniiram, 188. 

,, radiafcum, 187. 

,, seniifasiata, 188. 

Copsychus Mindanensis, 324. 

„ saularis, KG. 

Ooracias affinis, 93 
Corvus Andamaaensis, 242. 

„ culminatus, 242. 

„ splendeus, 242, 


Corydalia llicbardi, 108. 

„ rufala, 108. 

sfcriolafea, 108. ' 
Corydon Sumafcranns, 285 
Coryphopbyiax Maximiliani, 180. 
Cotyie sinensis, 266. 

Criniger fiaveolus, 106. 

„ gularis, 315. 

Crocopus pha^nicopterus, 272. 

„ viridifrons, 111. 
Cryptolopha cinereocapilla, 100, 
Cuculus canorus, 267. 


Ouculus micropterns, 267. 

„ striatiis, 98, 267. 
Gnlicipeta Burkii, 107. 

Cursorins Gallicns, 116. 
Oyanecula Siiecica, 270. 

Cyanops Asiatica, 98. 

„ chrysopogon, 287. 

,3 cyaiiotis, 98. 

5 , Franklinii, 98. 

„ niysticopbanes, 2'8. 

„ versicolor, 2S7. 
Oylindrophis macnlatus, 1 83. 

„ riifus, 183. 
Cynibirbyncbus inacix)rhyncb us, 
Cynopbis malabaricus, 373. 
Cyornis Jerdoni, 113. 

„ inagnirostris, 100. 

„ rnbeculoides, 113. 

„ ruficauda, 268. 

„ Tickellim, 113. 

Cypselus batassiensis, 94. 

* „ tectorum, 94. 

* Cyrfcodactyius affinis, 167. 

3 , riibidus, 165. 
Daboia Enssellii, 226, 374. 
Dacelo pnlebella, 297. 
Demigretifca concolor, 34, 213. 
Dendrocbelidon corona ta, 114-. 
Beiidrocitta Bayleyi, 242. 

„ riifa, 119. 

„ Sinensis, 110. 

Bendrocygna awsure, 275. 
Dendrophila frontalis, 99. 
Dendrophis caiidilineafca, 194. 

„ picta, 193, 373. 

Diogeum cbrysorbasum, 303. 

„ coccinenm, 99, 303. 

„ oruentatnm, 303. 

,, minimum, 268. 

„ trigonostigma, 303. 

Dicriirus ciueraceus, 322. 

„ intermedins, 322. 

„ longicaudatus, 100. 

„ ioiigus, 99. 

Bipiopelraa carnabicnni, 154. 
Bipsas bubalina, 199. 

„ Oaylonensis, 200. 

„ bexagonotus, 198. 

„ multifasciata, 199. 

„ nigromarginata, 199. 

„ trigonata, 199. 
Bissemurus affinis, 323. 

„ Malayensis, 322. 

„ Eangoonensis, 322. 

„ , sefcifer, 322. 

Bong (=: Yak), 54. 

Draco reticuiatus, 182. 




Index* 


427 


Draco voIanSj 182. 

Diymooataphxis fuscocapillos, 308, 

55 iiigrocapifcatus, 308. 

Drymoipns inomatus, 107. 
Diymophila velata, 323. 

Edoiius sp., 211. 

„ MalayeiisiSj 241. 

53 paradiseus, 100, 322, 

Eniberiza hortalanaj 121. 

5 , Hattoni, 121. 

3 9 pusilla, 272. 

39 spodocephala, 272, 

Eaiyda granosa, 343. 

3 , vifetata, 343. 

Emys crassicollis, 227. 

= ,3 tecfcuiii, var. intermedia, 339. 

Engystoma carnaticnm, 154. 
Enliydrina Beiigalensis, 213. 

9, schisfcosa, 213. 

„ Yalakadyen, 213. 
Enicurus immaculatus, 107, 

5 , maculatus, 107. 
jj nigrifrons, 107. 

Ephialtes Lempigi, 93. 

„ pennatuSj 93. 

Erponiis xantholGUoa, 109. 
Eiythrosterna acornans, 116. 

„ leucura, 101. 

3 , maoulata, 116. 

33 parva, 116. 

„ pusilla, 268. 

Eudynamys orientalis, 98, 287. 

Eiilabes Andamanensis, 31, 242, 327. 
„ intermedia, 110, 326. 

3 , JavanensiSj 326. 

Emneces, 174. 

39 Bowringii, 177. 

„ indicus, 176. 

Eumyas melanops, 100. 

Eupetes xnacrocercuSj 306. 
Euprepes Beddomei, 354. 

33 carinatns, IGO, 356. 

^ 33 innofcafcuSj 354. 

,3 macrotis, 138, l7l. 

3 , macularius, 358. 

33 multicarinatuSj 356. 

5 , -olivaceus, 172. 

33 Fetersi, 355. 

3 , riifescens, 169. 

3 , SebgB, 355. 

^ 3 , septemlineatns, 360. 

„ triiineatuSj 354. 

Eurylairaiis ochromalua, 286. 
Euspiza aureola, 272. 

Exfaloatoria Gbinensis, 273, 
Ealcinellus igneiis, 275. 

Erancolinus sp., 121. 

Galliuago gallmula, 273. 


Gallinago stenura, 273. 

3 , soolopacinus, 273. 

Gailiuula chloropus, 274. 

„ phgenicura, 274. 

Gallopbasis Horsfieldii, 272. 

Gailus ferriigineus, 272, 333. 

„ Sonerati, 116.. 
Gamsorhynchus rufulus, 269. 
Garulax gularis, 269. 

3 , lencocephaliis, 104. 

3 , moniliger, 104. 

3 , pectoralis, 104. 

3 , ruficollis, 269. 

Gecinus occipitalis, 267. 

Gecko caracal, 164. 

,3 chameleon, 162, 

„ chans, 164. 

3 , giittatus, 160. 

„ HaiTieti, 163. 

33 pardus, 164. 

33 Smithii, 161. 

,3 stentor, 160. 

„ tigris, 165, 

„ Verrauxi, 160. 

„ Tytleri, 164. 

Geociciila albogularis, 31. 

„ citriua, 118, 268. 

„ cyanota, 118. 

„ iimotata, 31. 

,3 modesta, 306. 

Geophila striata, 332, 

Glareola lacta, 273. 

Goniosoma oxycephalum, 193. 
Gracula dubia, 327. 

„ intermedia, 31. 

,9 Javana, 31. 

Graucalus Macei, 99. 

Gracuius carbo, 275. 

9 , Javauicus, 275. 

Gymnodactylus Decoanensis, 373. 
9 , pulchellns, 168. 

„ variegatus, 167. 

^ Gymnops, 351. 

Haamfi/tornis cheela, 240.. 
Hssmatospiza Sipahi, 110. 

Halcyon atricapillus, 296, 240.- 
, ,9 Goromandeliciis, 296. 

„ fiiscus, 240, 266, 296. 

„ gularis, 297. 

33 Giirial, 95. 

„ occipitalis, 31. 

Haliastux-* indiis, 93, 

Haliastus fiilviventer, 265. 

„ leucogaster, 30. 

Halys himalayanus, 226. 

Hara aspera, 37. 

,3 Buchanani, 37. 

,3 carnatica, 37. 
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Hara conta, 37. 

„ fiiamentosaj 37. 

5 , Jerdoiii, 39. 

Harpactes Diarcli, 283. 

„ iasciatus, 284. 

59 Hodgsoiii, 95. 

59 Kasuiiibaj 283. 

Hemicliclidou fuliginosas, 100. 
Ileinicirciis brurmeus. 294. 
Hernidacfcylus aurautiacusj 364. 
j, Bellii, 364. 

„ Berdinorei, 363. 

5 , Coot 00 i, 364*5 165. 

j, frenatns, 164. 

^ 5 , gracilis, 362. 

5 , Kelaarfcii, 364. 

,9 maculatas, 164, 361. 

* . „ marmoratas, 363^ 

„ siiblaovis, 364, 

Eemilopiins Becldeni, 291, 

55 Hodgsoni, 291. 

„ Javeiisis, 290. 

j, validus, 291. 

Hemiptis, 321. 

9 , capitalis, 99. 

Hemixos flavula, 106. 

Henicurus Cbinensis, 304. 

jj ruficapillus, 304. 

Herodia egrettoides, 27*4. 

3 , Andamanensis, 243. 
Hieras-psorulescens, 281. 

55 eutolmusj 282. 

55 friiigillariiis, 281. 

,9 melanolencos, 265. 

Hinulia isdica, 175. 

,5 maciilataj 174. 

Hittiantopiis Candidas, 274. 
Hipistos lijdriims, 207. 

Ilirundo dauriea, 266, 115. 

35 eiythropygia, 115. 

95 flnvictola, 113, 115. 

„ rnficcps, 115. 

,9 rnstica, 94, 

Iloploptcrus veiifcralis, 273. 
IIoroi'iviB iiavivoiitris, KUl 
Houbara llacquceiii, ilG. 
Hydrobata, 305. 

j 9 Asiafcica, 102, 
Hydrocbclidon Iiidica, 275. 
Hydrocissa albirostria, 266. 

,5 coronata, 206. 
Hydvodipsas eiapiformis, 208. 
liydropbasiamis cliirnrgus, 27 k 
Hydrornis K ipalensis, 102. 
Bydrosanrus salvator, 137. 

Hydras Yalaka%6n, 21*1. 
Hylorana inacalaria, 149. 

^ 95 HicobamnsiSj 150. 


ilylorana erytbrcca, 1-18. 

5 , temporalis, 152. 

5 5 Tytleri, 148. 
Hypsipetes IMcClollaiidi, 106. 

59 Hicobarieiisis, 31. 

9 , con color, lOi b 

5, virescens, 31. 

Hypsirbina plumbea, 206. 
lantbia cyanxira, 106. 

93 hyperifchra, 106. 
lole Yirescens, 270. 
lora innofcata, 309. 

35 Lafresnayi, 309, 

5, scapiiluris, 312. 

5, typhia, 117, 310. 

„ Zeylonica, 117, 310. 

Irena cyanea, 319. 

5, MalayeusiSj 318. 

,5 pnella, 106, 2425 318. 

5, turcosa, 319. 

Ixalus opistorhodus, 153. 
Ixidia, 317. 

,5 cyaniventris, 316. 

Ixos flavescens, 106. 

„ metallicus, 316. 

„ phosocephalns, 315. 
Ixulns flavicollis, 109. 

„ occipitalis, 109. 
j, striafcns, lu9. 

Ketiipa Cojdonensis, 266. 
Lageiioplastes, 113. 

Lanins arenarins, 99. 

„ caniceps, 117. 

55 cri status, 268. 

„ erytbronotus, 117, 268. 

53 magnirosfcris, 320. 

5 , nigriceps, 268. 

„ strigatus, 320. 

39 Liicioijoiisis, 319. 

„ topiironotns, OO, 117. 

Loiopliila annoctaiiSj 109, 
Leiothrix argcufcauris, 109. 
Lettcocerea tascoFcmn’is, 

9, leucogariter, 1 16. 

Leptoeonia j^eyiauiea, 267. 
Liniiiaetns riiven.s, 93. 
Lissonofca. maeulata, 17't. 
Lobivuiicilus iiociisis, 273. 
Locusfceila certhiolu, 270. 
Lopliocitta gulericulata, 325. 
Lopbospiza, 92, 

Loriculus gulgulns, 2S2. 

„ venial is, 97. 

Loxia ferrugiuou, 329. 

,3 forniginosas 329. 
Lycodon aulicus, 201, 373. 

99 ophitooides, 204. 

„ striafcus, 200. 
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Lygosoma, 138- 

L^'-ninodytes, 149. 

Mabouya agilk, 174. 

^ „ JerdoTiianaj 173. 

lilabonia macnlata, 174. 

Muchloloplms ypilinotus, 109. 

Mticropygia Ainbouieiisis, 331, 
j, ruiiceps, 331. 

rufipeimivy, 32. 

5, tusaliaj 112. 

Malacopteron, 307. 

Megalaima Hodgsoui, 98. 

„ virews, 97. 

Megalorliyncliiis Hayii, 289. 

„ spinosns, 289. 

IMogaliirns palnstris, 269. 

Megapicns leacogaster, 290, 

Mcgapodirts jS4cobai*iensis, 32. 

Meiglyptos marginatiis, 294. 

„ pectoralis, 294. 

„ tristis, 294. 

Melariochlora sultanea, 109, 325. 

Mevgiis castor, 275. 

Merops Philippensis, 304. 

„ quinticolor, 266. 

„ Yiridis, 95. 

Merula boulboul, 102. 

„ casfcanea, 2G8. 

Metopidius indicus, 274. 

Micropternus badias, 293. 

,, bracliyurus, 293. 

„ pbaioceps, 267. 

Microtarsns inelaaolcucos, 316. 

Milvus Go via da, 93. 

„ inelanotes, 114. 

Minla eastaniceps, 109. • 

„ ciaerea, 109. 

Mirafra Assamica, 273, 

Mixornis nigricollis, 308. 

,5 rubricapiilus, 103. 

Mocoa Sikimensis, 175. 

Motacilla luzoniensis, 108. 

Microtarsns, 317. 

Myiagra aznroa, 324, 31, 100. 

„ coerulea, 31. 

Myiomela leucura, 106. 

Myipliomis Temminckii, 102, 

Mueileripicus, 290. 

j, Hodgii, 241, 

Myzantho ignipecfcas, 99. 

Munia acnticauda, 271., 330, 

„ ferruginosa, 329. 

„ lenconota, 242, 

„ xnalabarica, 35, 

„ Malacca, 329. 

„ Maya, 329. 

„ riibroiiigra, 110, 329. 

„ Siueusis, 329. 


Mimia striata, 242. 

„ -undulata, 110. 

Mnscicapa pectoralis, 324. 

Mascicapula superciliaris, 116. 

Naja tripndiaiis, 373, 211. 

Naiiltiims, 167. 

Nectarinia Hasseltii, 300. 

„ Javan ica, 301. 

„ lepida, 301. 

„ malaccensis, 301. 

„ pectoralis, 31, 241. 

„ Pliayrei, 300. 

Nectaropbila Brtusiliaiia, 300. 

„ ilalacccnsis, 301. 

Netfcapns Coromandeliimuis, 275. 

ISFiltava graudis, 101, 

„ MacgrigorisD, 101. 

„ sniidara, 101. 

Ninox sp.. 24 ). 

„ affiois, 240. 

„ sciitollatns, 240, 266. 

Nnrnenias pba?opns, 33. 

Onycbopi'ion iiieianuchen, 34, 243. 

Opiiiops, 350. 

Opbiopliagns elaps, 210. 

Opiiiops Jercloiii, 353. 

„ microlepis, 351 . 

Oreocincla daunia, 118, 268. 

„ inoliissima, 103. 

Oriolas castanopterns, 317. 

„ macroiiriis, 31. 

„ jneianocephalus, 31, 106, 

„ Traillii, 106. [118. 

„ xamlionotas, 317. 

Zeylonensis, 118. 

Orocaates ciuclorbyncbiis, 118. 

„ ei'ythrogastra, 268. 

Ortbotomns ooronatus, 107. 

„ longicauda, 27 1. 

Orfcygornis giilaris, 273. 

Osmotreron, 330. 

„ bicinota, 272. 

„ Pliayrei, 111. 

Otocompsa emeria, 117. 

„ , fiiscicaxidata, 117. 

„ jocosa, 1U6, 117, 242. 

„ leucotis, 117. 

„ moaticolus, 106. 

Otogyps eaivus, 265. 

Ovis aminon, 54. 

Palasornis erythrogexiys, 30, 2ll. 

„ Nicobariciis, 30, 241. 

•„ rosa, 97. 

,, sclusticops, 97. 

,, torqiiatus, 266. 

Paugsbura, 339. * 

„ flaviveuter, 342. 

„ Siiiitbii, 342. 
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Paiigsliura teetuni, 339. 

„ tentoria, 340. 

Paradoxornis flavirostris, 263. 

,, gulai’is, 103. 

Parus ciiiereus, 119, 271. 

Passer Indians, 272. 

Passerita mycterizans, 373. 

Pandkm lialiiefcus, 265. 

Pavo cristatus, 272. 

Pelamis bicolor, 138, 214. 

„ platnrus, 138, 214. 

Pelornenra, 308. 

„ ruficeps, 103. 

Peripia Cantoris, 163. 

„ Peronii, 163. 

Pericrocotus Andamanensis, 323. 

„ brevirostris, 99. 

,j elcgans, 323. 

„ flarmnens, 99, 323. 

„ igneus, 323. 

» peregriniia, 268. 

„ princeps, 323, 

„ roseus, 99. 

„ solai’is,' 99. 

j, speciosus, 99, 323. 

Perontions papillosus, 27k 

Petrocossjpbus cyaneus, 102. 

„ curvirostris, 286, 

„ Snrnafcraims, 2 '6. 

„ viridirostris, 287. 

Phaiopicns pecfcoralis, 296, 

„ tristis, 294. 

Phsenioopbaus Diardi, 286. 

Phelsuma Andatnanense, 162. 

Philiiiopns jambn, 330. 

Philentoma velata, 323. 

Phajrea isabellina, 196. 

Phryniscus, 152. 

Pbyliornis aiirifrons, 106. 

„ Cocliincliiiiensis, 270, 314. 
3 , cyanopogon, 313. 

„ Hardwickii, lOO. 

„ icterocGphalns, 314. 

„ Javensis, 313. 

Phylloseopus afiiiiis, 107. 

„ fnscatus, 271. 

„ Ingnbris, 271, 

„ Viridarms, 271. 

Picoides fcridactFylus, 289. 

Picuninns abnomis, 97. 

Picas Macei, 97. 
j, majoi’oides, 97. 

5 , melanogaster, 293. 

„ rubiginosus, 293. 
rufm, 28% 

Pimelodua aspe'hi, 37, 

„ carnaticus, 37. 

j, , , 37. 


Pimelodus hara, 37. 

„ itckeea, 37. 

Pipasfces agilis, lOS. 

Pitta cocciuea, 305. 

„ granatina, 305. 

Plancstious atvogularis, 103. 

„ raficoUis, 102. 

Platnrus Pischeri, 138. 

„ laticaudatns, 138. 

Platyceps semifasciatus, ISS. 
Plestiodon, 174, 

Ploceus bay a, 110. 

„ bengalensis, 271. 

Plotiis melafiogaster, 275. 

Pnoepyga candata, 101. 

„ iongicaudata, 101, 

3 , pnsilla, 101. 

„ sqiiamata, 101. 

Poliaotos ichthyaetos, 265. 
Polypedates Hascbeanus, 147. 

5 , maculatns, 148, 376, 
Polyphasia tenuirostris, 98. 
Polyplectron bicalcaretuin, 333. 

„ tibetaimrn, 272. 

Pomacentrns punctatus, 33, 
Poniatorbinus, 308. 

„ erythrogonysl04, 269, 
„ lencogaster, 269. 

,3 M^Olellandi, 103, 

„ Pbayrei, 103. 

5 , scliisticeps, 103. 
Porpbyrio polyocepbalus, 274. 
Pratincola ferrea, 270. 

„ indica, 106, 242. 

„ leucura, 270. 

Prinia flaviv'entris, 271. 

Propasser rhodocbrons, 110. 
Psammopbfs condannrus, 196. 
Psarisoina Balbonsbe, 95. 
Pseuclopbiops Beddoniei. 35-k 
Theobaldi, 347. 
Pterocles alcbaui, 121. 

„ arenarins, 121. 

. . ■ , „ • cOTsfciis, 121. 

„ fascialns. 121, 

Pteratbins orytbropterns, 108, 
Ptionoprogne concolor, 115. 

j, rnpestris, 116. 

Ptyas liexagonotas, 186. 

33 Korros, 187. 

... - 3 , nmcoeus, 185, 372. 

Ptycbozoon bomaloccpbalnni, 159. 
PueUnla riibubi,, 165, 

Pyciionotas cyanirentris, 310. 

,3 pygwusj, 106. 

Python moiunis, 205. 

' ■ ' ,3 reticulattts, 205, 

, ; Fysicepbalus forevicepSj 147j 375. 
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Qnerqnedula creeca, 275, 

„ circia, 275. 
Eamphiculus, 330. 

Bana cyanophlyctis, 146, 374, 

„ gracilis, 374, 142. 

' „ var. Anclamanensis, 143. 

' ,, „ Nicobariensis, 144. 

' „ „ pulla, 144. 

Beguloides occipitalis, 107. 

„ proregulns, 107. 

„ Yiridipennis, 107. 
Beinwardtipicus, 291. 

Bhinorta cWoropbea, 286. 
Bhodopbila melanolenca, 270. 
Bhyoticeros plicatas, 96. 

Biopa albopnnctata, 361. 

„ anguma, 177. 

3 , Hardwickii, 361. 

„ liiieolata, 175. 

Boilulus cristatus, 333. 
Enbigiila flaYiyentris, 106. 
Buticilia frontalis, 270. 

„ fuliginosa, 106. 

„ ruliYentris, 106. 

Salpomis spilonofcus, 113. 

Sasia ocbracea, 97. 

Saxicola opisfcboleuca, 119. 
Scinous pavimentatns, 174. 
Seena aurantia, 275. 

Seranns Sonnerati, 35. 
Serilopbris rnbropygia, 95, 
Bibia gracilis, 105. 

Silago Sihama, 35. 

Silybura macrolepis, 373. 
Sipbia stropbiata, 101. 

„ saperciliaris, 101. 

Sitana Becoanensis, 367. 

3 , minor, 365. 

„ Pondioeriana, 365, 367. 
Sitta cinnamomeoventris, 99. 

„ foi'mosa, 99. 

Siva oyanotiroptera, 109. 

,, strigula, 109. 

Spatnla clypeata, 275. 
Sphenoceroas apicaudns, 111. 

,, spbenurns, 111. 

Spilornis cbeela, 93. 

Spimlanda Deva, 119. 

3 , simillima, 120. 
Spizixos canifrons, 106. 
Stacbyris cbrysea, 103, 

„ . nigriceps, 103. 

5 , ruificeps, 103, 

Strix Candida, 93. 

Btnrnia erytbropygia, 242. 
Sturnopator contra, 110. 

Siiya atrogularis 107. 

Tantalus lexicocepbalus, 274. 


Tetrao luzonieuvSis, 333. 

Temera Hardwickii, 35. 
Temenncbiis Andamanensis, 342. 

„ Malabarica, 110. 

Tepbrolanius, 321, 

Tepbrodornis gularis, 320. 

„ pelvica, 99, 320. 

,, sordida, 320. 

. 3 , virgatus, 320. 

Tesia castaneo-coronata, 101. 

„ cyaniventer, 101. 
Tetragonosoma effrene, 203. 

Tiai’is subcristata, 180. 
Ticbodi’oma muraria, 118. 

Tiga intermedia, 289. 

3 , BafSesi, 290. 

3 , rufa, 289, 

„ tridacfcyla, 289. 

Tiliqiia carinata, 169. 

3 , iTmlticarinata, 358. 

„ olivacea, 172. 

3 , rnfescens, 355. 

,, rngifera, 170. 

„ triyittata, 356. 

Timalia, 305. 

„ erythronotiis, 308. 

5 , pileata, 103. 

Tinnnculns alaudariiis, 92. 

„ cenchrls, 114. 
Todirampbus collaris, 240. 

„ occipitalis, 31. 

Totaiius glottis, 274. 

Tragops fronticinctus, 197. 

Treron olax, 330. 

„ vernans, 330, 

Triobostoma Abbotii, 269. 
Trigonocepbalus Cantoris, 222. 
Tringa subminuta, 273. 

„ Temminckii, 273. 
Trimeresurns Andersoni, 216. 

„ labialis, 223. 

„ Cantoris, 222. 

„ carinatus, 217. 

* „ convictus, 224. 

„ erythrurns, 217. 

„ gramineus, 216, 

„ monticola, 225, 

^ „ mntabilxs, 219, 

„ obsciirus, 216. 

„ porpbyraceiis, 218. 

punicens, 221. 
purpurens, 138, 

„ viridis, 224. 

3 , Wagieri, 221, 

Trionyx gangeticiis^ 344. 

^ Troobalopteron Ansteni, 105. 

„ pboeniceum, 105, 

,3 ruficapilieum, 104. 
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Troolialopteron nifogulare, 104 
„ sqiiamatum. 104. 

Tropidonotus piacator, 371. 

„ plafcyceps, 101, 

,j qiiincuncfeiatus,190, 

371. 

„ stolatus, 191. 

„ striolatus, 190. 

„ Tytleri, 390. 

Tiypanchen vagiua, 35. 

Tardinus brevicaudatas, 269. 

j, macrodaotylus, 306. 
Turdirostris saperciliaris, 307. 
Turdns ohi'yaoIaiiH, 102. 
j, coiicolor, 306. 

„ Ja\"anicas, 306. 

5 , modeatus, 306. 

„ Bussnmierii, 33. 

Turnix luzotiionsis, 333. 

,, ocellata, 333. 

„ plumbipes, 334. 

„ pugnax, 333. 

„ sp. 29, 33. 

,, taigoor, 334 

Tartar Gbiueiisis, 332. 

„ meena, 272. 

„ risoria, 272. 

„ Saratensis, 112, 332. 

„ tigrimis, 332, 

Typblops braminus, 370. 


TypHops pammeces, 370. 

„ tenuis, 370. 

Typhloscinciis Nicobarioiis, 133. 
Tytleria bypsirbinoides, 201, 
TJpupa epops, 99. 

Vivia innoniinata, 97, 

Venilia porpbyronielas, 293, 

„ Malaccensis, 292. 
Yolvocivora Sykoi, 116 
„ satiirata, 321. 

. melaschistos, 99. 

„ btnbriata, 321* 

„ cuhniuata, 321, 
Xantbolgema Duvaucelii, 288, 

„ indica, 289, 267. 
Xanfcbonotns, 318. 

Xema brurxnicephala, 275. 
Xenelapbis, 186. 

XoBOpeltrs niiicolor, 201. 
Xeniirelaps bangaroides, 211. 

Yak (wild,) 54 . 

Ynngipicus riibricatns, 97. 

„ pygminns, 97. 

Yiinx torquilla, 267. 

Zamenis brachyiirns, 372. 

„ bimalayaims, 191. 
Zanclostomus triatis, 98, 286. 
Zootbera marginata, 268. 

Zosterops palpebrosns, 109, 114, 31. 




